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STARTING  THIS  ISSUE: 

PC  AFTER  HOURS,  THE  LEISURE 
SIDE  OF  PERSONAL  COMPUTING 
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Borland 
has  to  be  a 
whole  lot  better 
because  our 
competition 
is  a ^ole  lot 
bigger 


A t Borland  we’re  competing  with  giants  like  Microsoft  and  Lotus, 
so  we  have  to  try  harder.  Out-think  them,  out  smart  them,  out- 
pace  them,  out  perform  them — because  we  obviously  can’t 
out-spend  them. 

WTiat  that  means  to  you — which  is  all  that  really  matters — is  that 
you  now  have  access  to  the  world’s  fastest  compilers,  because  we 
were  forced  to  invent  them  to  compete  with  the  giants.  We  may  be 
smaller  than  they  are,  but  we’re  absolutely,  positively  not  slower 
than  they  are. 

In  the  long  run  what  really  counts  is  technological  excellence. 


B1  IU6BW 


Borland  Software:  Technical  superiority, 
innovation  and  high  performance 


I Turbo  Pascal 
Numerical 
Methods 
Toolbox” 

High  performance, 
stale  ofihe  an 
numerical  routines 
for  TUrbo  Pasc'al* 
programmers.  A 
must  for  Scientists. 
Students  and 
Engineers! 

Ofil>'  $99.95 


Turbo  C" 

It’s  the  festesi, 
most  powerful, 
full  featured  C 
compiler  at  any 
pric'e.  It’s  the  one 
you’ve  been 
waiting  for! 

Only  $99.95 


Turbo  Prolog 
Toolbox” 

The  new  collection 
of  efficient,  “smart" 
tcx)ls  for  use  with 
our  highly  acclaimed 
TUrbo  Prolog."  the 
natural  language  of 
Artificial  Intelligence 

Only  $99.95 


Turbo  Basic' 

It’s  the  high  speed 
BASIC  you’d  expect 
from  Borland.  A 
complete  develop- 
ment environment 
including  an  amaz 
ingly  fast  compiler, 
interactive  editor 
and  trace  debugging 
system.  Compatible 
with  BASICA 

Only  $99.95 


Eureka; 

The  Solver” 

The  innovative, 
easy  to- use 
equation  solver.  A 
must  for  Scientists. 
Engineers.  Archi 
tects.  Financial 
Analysts.  Students, 
Educators  and 
other  Professionals 

Only  $99.95 


All  Burtand  pniduo  ire  tiKleiiurla  or  rcgwcred 
tmlenuria  ot  BlvUtkI  Incenaunmil.  Inc  or 
Burlmd  Aiulytka.  Inc  Other  brand  wid  pmduLX 
nunes  are  uidenwks  or  rcgiflefrd  iradenurlu  of 
thett  tcipecin>e  bidden  Copynghi  I9ir  Rtvland 
l»emHK«ul  Bi  iiintnc 


BORLAND 

lUriRNAIIOHAL 


For  the  dealer  nearest  you 
or  to  order  by  phone  call 

(800)  255-8008 

inCAI800)74!-t’33 
In  Canada  1800)337-1136 
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Announcing  80386  power  with  1 MB 
of  32 -bit  RAM  for  less  than  $2,000. 

Last  year,  Advanced  Logic  Research  introduced  the  first  80386  systems. 
Now  we’re  introducing  the  ALR  386/2"'  the  second  generation. 


Until  now,  if  you  wanted 
three  times  the  speed  of  an  A'F” 
you  paid  about  three  times  the 
price  of  an  AT.  Now  Advanced 
Logic  Research  announces 
second-generation  386  systems — 
designed  to  do  to  the  price_ 
barrier  what  our, 
first  generation 
did  to  the  per- 
formance barrier. 

Annihilate  it. 

Starting  at  S1990,  ALR’s  totally 
new  386/2  systems  couple  the 
power  of  32-bit  processing  with 
tme  32 -bit  memory.  Even  the 
system  and  graphics  BIOS  are 
implemented  in  a 32 -bit  architec- 
ture. That  simply  means  your 

applications  will  run 
faster  on  a 386/2 
than  any  other 
available  computer. 

And  ALR  386/2 

systems  let  you  use  all  the 
peripherals,  graphics,  enhance- 
ments and  applications 
developed  for  the  most  widely 
adopted  computer  operating 
environment  in  history. 

Which  makes  you  wonder 
why  others  want  thousands 
more  for  less  flexible,  first- 
generation  386  systems. 

How  to  run  circles  around 
the  competition. 

Sure,  Compaq  and  IBM  use 
the  fastest  av^able  hard 
disks  and  controllers 
with  1:1  interleaving, 

Advanced  Logic 

Research 

Compaq 
® IBM 

just  like  Advanced  Logic 
Research.  But  they  don’t  buffer 


a full  17-sector  hard  disk  track, 
settling  for  sector  by  sector 
buffering.  Our  way  makes  the 
fastest  even  faster  where  it 
counts — in  the  real  world. 

And  with  up  to  2 MB  of  RAM 
on  the  motherboard,  you 
get  flexibility  with  your 
power. 

Picture  this. 

Naturally  the  raw  speed  of 
80386  means  the  386/2  series 
make  great 
EGA  graphic 
work- 
stations for 
CAD/CAM. 
Or  choose 
enhanced 
EGA™  or  GA  786^^  graphics 
from  ALR  and  a variety  of 
sources  and  get  the  most 
advanced  resolutions  available. 


The  386/2  series  makes 
the  best  use  of  floor  or 
desk  space. 


You  can  even  run  up  to  nine 
applications  at  once.  Without 
memory  limitations.  Because  all 
enhanced  ALR  systems  include 
the  bestselling  multitasking 
software  Desqviewy”  as 
weU  as  QEMM™  an  EMS 
7/  management  utility. 


Speed  to  bum.  Without  having 
money  to  bum. 


Read  the  reviews  and  compare 
the  386/2  to  the  others.  Then 
compare  more.  If  you  find  more 
power,  flexibility  and  quality 
somewhere  else,  buy  somewhere 
else.  You  won’t  find  a more 
competitive  price  anywhere  else. 


Advanced 

Logic 

Research 

S4389 

IBM 

S6995 

Compaq 
17094 


7000 

6000 

5000 

4000 

3000 

2000 

1000 


The  ALR  386/2  Model  40  with  EGA 
adapter  is  similar  to  the  IBM  Model 
80-041  and  Compaq  Deskpro  386 
Model  40  with  EGA  adapter.  Except 
for  a lower  price  and  twice  their 
standard  RAM. 


Advanced  Logic  Research. 
Faster,  first. 

Advanced  Logic  Research 
got  its  start  designing  high- 
performance  microcomputers 
for  customers  that  demanded 
more  power  than  they  could  get 
off  the  shelf.  We  designed  one 
of  the  first  IBM  PC-compatibles. 
Developed  the  enhanced 
performance  AT-compatible  PC 
Magazine  called  “. . . the  most 
judicious  choice . . .”  And 
introduced  the  first  386  system, 
which  PC  Tech  Journal  said 
“. . . brings  up-to-date  technology 
to  affordable  386  systems!’ 

Our  complete  line  of  perfor- 
mance XT  and  AT-compatible 
systems  offers  the  advanced 
technology  of  one  of  the 
world’s  most  experienced  PC 


esign  teams.  And  the  cost- 
fFective  quality  of  Singapore- 
ased  manufacturing.  So  you 
imply  get  more  computing 
ower  for  less  money.  From  a 
rowing  international  net- 
rark  of  ALR  dealers  chosen 
)r  their  ability  to  deliver  full- 
ervice  and  support. 

Call  Advanced  Logic  Research 
xlay  for  the  name  of  your  local 
LR  dealer.  And  di.scover  the 
•rice  of  power  isn’t  as  high  xs  it 
ised  to  be. 

^rformance  Specifications 
«6/2  Model  10  S1990 


ALR-designed  system 
board 

)6  MHz  80386  processor 
10  MHz  8028*’  support 
1MB  32-bit  RAM. 
expandable  to  2 MB  on 
system  board 

186/2  Model  40 

ALR-designed  system 
board 

16  MHz  80386  processor 
K)  MHz  80287  support 
2 MB  32-bit  RAM 
40  MB,  30  ms,  or  less, 
access  time  hard  disk 
drive 

»6/2  Model  80 

ALR-designed  system 
board 

16  MHz  80586  pitKessor 
W MHz  8028^  support 
2 MB  52  bit  RAM 
70  MB.  30  ms,  or  faster, 
access  time  hard  disk 
drive 

>86/2  Model  130 

ALR-designed  system 
board 

16  MHz  80386  processor 
K)  MHz  80287  support 
2 MB  32-biI  RAM 
130  MB,  30  ms,  or  faster, 
access  time  hard  disk 
drive 


Enhancements 


I 2 MB  floppy  disk  drive 

> Serial  and  parallel  ports 

> Scxpansion slots 
' 101  -kc\’  kes’board 


S3990 

EMS  and  tnulliiasking 
M ifm-are 

■ 1 2 .MB  floppy  disk  drive 
’ Serial  and  parallel  ports 
> Desktop  or  fltHjrmount 
’ H expansion  slots 
' I0l  -kc\  ket  board 


S4690 


EMS  and  multitasking 
viftwarc 

1.2  MFi  floppy  di.sk  drive 
Serial  and  parallel  ports 
Desktop  or  tliMirmount 
H expansion  slots 
101 -kes' keyboard 


S7299 

' EMs  and  multitasking 
M)fits-are 

' 1 2 .MB  floppy  disk  drive 

> Serial  and  parallel  ports 

> 8 expansion  slots 
’ lOl-kcN' keyboard 


jf-htfit  In*.  1 I , I -V  Is.  I I 

; I 1 FM  fiH*  las  1 - tjMl 

/ 


A complete  range  of  cnhanccmcnis,  including  4 .MB 
12-bit  RAM  and  multifunction  products  as  well  xs 
idditional  I/O  options  arc  available.  640  x 480  pixel 
EGA  with  16  colors  and  GA  *7^  graphics  adapters 
ivailabic  third  quarter. 


.Monitor  nut  included 


Advanced  Logic  Rcscaixih,  Inc. 
lU  Chrysler,  Itvine,  LA  92718(714)581-0770 
FAX:  (■’14)581-9240 TELEX:  51060l-iS25. 

Anstser  back  Advanced  logic 
Fnirn  Asia  or  Europe  call  ALR/VWrarncs  Ttchnologv 
Phi>ne  (65)2592521  TELEX  RS.SHUAWRNTEC 

CIRCLE  521  ON  READER  SERVICE  CARD 

ipecirkcUKMU.  conAguntiona  and  prices  subfcci  to  chanfte  wiihoui  notice  Cupyrlghi  1987  Advanced  logK  Research  All  n^i»  merved 

and  CA  786  are  trademarks  of  Advanced  Lugic  Reiicarch.  Inc  AT  a trademark  of  tniemaiional  Business  Machines  Corp  Desqview  a trademark  of  Quarterdeck  Ollke  Systems 
Phoenis  a trademark  of  Phoenix  TiKhiHilogy.  Lid 


JIM  BUTTON 


Back  in  1981,  when  computers  were  still  a 
basically  urrcharteb  jungle,  visionary  Jim  Button  saw 
a future  where  computers  did  the  tedious  tasks  that 
were  then  being  done  by  hand.  Thus.  PC-File  + and 
User  Supported  software  came  into  existence.  But- 
tonware.  as  his  product  line  is  called,  is  a classic 
example  of  people  receiving  software  that  is  efficient, 
fast,  easy  to  use  and  at  the  lowest  possible  price.  No 
matter  what  road  User  Supported  software  takes  in 
the  future,  you  can  be  sure  author  Jim  Button  will  be 
part  of  It. 

PC-FILE  + : A general  purpose  database  man- 
ager program  featuring  superb  power  and  speed. 

PC-STYLE;  Analyzes  the  readability  level  of  your 
writing.  Computes  the  percentage  of  long  words, 
personal  words,  action  verbs,  words  per  sentence 
and  average  syllables  per  word 

PC-TICKLE:  The  program  that  never  forgets  It 
will  make  your  pocket  calendar  obsolete. 

PC-DIAL;  Simple  and  straightforward,  yet  with  a 
text  editor  and  ability  to  drop  to  DOS  while  on-line. 

PC-CALC:  Spreadsheets  were  never  easier.  Easy 
to  use.  loaded  with  many  features  and  gets  the  |ob 
done. 


r □ 5.730  PC-FILE+  

I □ 10*  PC-CALC 

■ □ 576  PC-TICKLE  

I □ SOS  PC-STYLE 

lorn  PC-MAL 

I □ 78.627  PC-WRITE  VERSION  2 7/4  A powerful 

I worrfprocessor  lhal  >8  easy  to  use  

I □ 105  PC-FWFESSOR  All  the  Oases  aoout  BASIC 
I □ 273  BEST  UTILITIES  — A collection  of  our  most 

■ powerful  and  usel  J utilities  

I □528  NEW  YORK  WORLD -The  most  powerful 

, wordprocessor  we  have,  all  the  standard  features 
I plus  automatic  indexing,  laOle-ot-contents  and 

! fOdinolino 

I □•133  ULTRA  UTILITIES  Lost  files  may  De  re- 

* covered  using  this  program  Features  include  file 

I review  ar>d  modrfication 

* □ #405  DESKTEAM  Memory  resident  utlity  pro- 

I gram  that  has  a phone  dialer,  printer  cortroller. 
I notepad,  calculator,  calendar,  and  an  alarm 

I clock 


$12 

$6 

$6 

$6 

$6 


$6 

S6 

S6 


□ PC-SIG  LIBRARY  ON  CO  ROM  S29500 

□ NEW  1907  PC-SIG  DIRECTORY  S 1295 

□ 1 YEAR  PC-SIG  MEMBERSHIP  $ 2000 

(SSeForegniiinciudn  OxeOory  pmonffvy  maeame  ana  more ) 


SPECIAL 

Any  5 Disks  plus 
1-Year  Membership 
Oniv$39  iiKlude  $4  sNpptng  i handling)  | 
Most  pmgnms  have  docutrmaim  on  dis*  and  wquest  a 
donation  ftom  saoslied  users  Ptease  add  $4  postage  and 
handling  per  order  (SW  loieign)  — California  lesidenis  add 
stale  sales  laa  305 

Total  Enclosed  S by  □ Check  □ VISA  □ MC 

Card  No 

Exp.  date Signature 

Name 


Address 
City 


rcsiG 


To  order,  call:  800-245-6717 
In  CA:  800-222-2996 
For  technical  questions  or  local 
orders;  (408)  730-9291 


^ 1030D  East  Duane  Avenue  Sunnyvale.  CA  94086 
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CIRCLE  145  ON  READER  SERVICE  CARD 


PUBUSHER WilliMn  Loh« 

EDITOR BiUMadirooc 

EXECUTIVE  EDITORS BiU  Howvd.  Luisa  Simorte,  Paul  SonKrson 


WEST  COAST  EDrrOR 


. -Jwed  Taylor 


SENIOR  TECHNICAL  EIMTOR 

SENIOR  EDITOR.  TECHNICAL  COLUMNS 

ASSISTAhTT  MANAGINO  EDTTORS 

Robert  L.  Hummel 

Craig  L.SiKk 

GivgPailrKk.  Paul  B.  Row 

ASSOCIATE  EDITORS 

PRODUCTION  EDITOR 

ASSISTANT  PRODUCTION  EDITOR 

Carol  EUiion,  Nora  Geargas.  Cheryl  J.  Goldberg.  RobtanJurii 

Diane  D'Angelo 

Karen  A.  Carta 

SENIOR  EDITORIAL  ASSISTANT 

EDITORIAL  ASSISTANTS  

Catherine  D.  MiUa.  Paul  V.  Olowacz,  Am Ovodow.  Donald  P.  WiUmon 
M.  Stephanie  Ricks 

Robert  Bamett.  Stephanv  Beck.  PeggvGavan.QaistiiiaOkang.  JoiephR. 

Pdidam.  Jennifa  Zaino 

CCWTRIBUTING  EDITORS 

Richard  Aarons.  Stewart  Alsop.  Frank  J.  DerfVr.  Jr  . John  C.  Dvorak 

Glam  Hart,  Steve  Hoizna.  Stephen  Manes.  Michael  J.  Mefford 

Elany  Owen.  Charles  PHzold.  Jeff  Piosise.  Wim  L.  Rosch,  Neil  J.  Rubenkmg. 

Jim  Scymow.  M.  David  Slone 

INTERACTIVE  READER  SERVICE  MANAGER 
PC-IRS  (212)  6960360: 1200  bps.  S.N.  1 

Chnsiopha  Barr 

TECHNICAL  ART  DIRECTOR 

ASSOCIATE  ART  DIRECTOR  

Gerard  Kunkel 
Denise  Platkin 

ASSISTANT  ART  DIRECTOR 

Natalie  Chu 

ADMINISTRATIVE  ASSISTANT 

..  .Frieda T.  Smallwood 

PROJECT  LEADERS 

TECHNICAL  SUPPORT  SPECIALIST 

Joe  Despmilo.  Bill  O'Brien,  Philip  F.H  Rose 

Charles  Rodriguez 

INVENTORY  CONTROL  MANAGER 

INVENTORY  CtWnWXTECHNiaAN 

John  R Delaney 

Leon  Newman 

PU8UC  RELATIONS  MANAGER 

Jessica  Kersey 

RETAIL  SALES  & MARKETING  MANAGER 

Carol  Benedeflo 

CIFCULATK»t  COORDINATOR 

Robert  Smah) 

ASSISTANT  PRODUCTION  DIRECTORS 

SENKHt  AD.  PROOUenem  MANAGER  . 

AD.  PRODUCTION  MANAGER 

AD  PRODUCTKW  ASSISTANTS 

EDITORIAL  PRODUCTION  COORDINATOR 
PRODUCTION  SYSTEMS 

Dotottiy  Chiffrilla.  Carlos  Lugo 
. Susan  DePierro 

Wendy  Goldstein 

Susan  Livoli.  UsaSaladino 
Barbara  Ross 

Melvin  Foster-fyiebch.  Linda  Harms.  I^ggy  hnmella 

ADVERTISINGOFFICE  

One  Park  Avcnie.  New  York.  NY  10016.(212)503-5100 

ZIFF-DAVIS  PUBLISHING  COMPANY 


PRESIDENT KetmethH  Kt^jpcl 

SENKM  VICE  PRESIECNT.  MARKETING Paul  H Chunk 

VICE  PRESIDENT.  DERATIONS BtmJDavji 

VICE  PRESIDENT.  CONTROLLER JohnVlacho* 

VICE  PRESIDENT.  CREATIVE  SERVICES Herbal  Stem 

VICE  PRESIDENT.  RESEARCH Marion  O.  While 

VICE  PRESIDENT.  CIRCULATION Alicia  Male  Ivans 

VICE  PRESIDENT.  CIRCULATION  SERVICES  imes  Ramaley 

VICE  PRESIDENT.  MARKETING  SERViClLS Ann  Poliak  Adeiman 

VICE  PRESIDENT.  DEVELOPMENT Seth  Alpert 

VICE  PRESIDENT HughTicijen 

BUSINESS  MANAGER C«yA  Gustafsoo 

PRODUCTION  DIRECTOR WalKr  J.  Tcriecfci 


ZIFF  COMMUNICATIONS  COMPANY 


Cbalmun  Philip  B Konant  PrtsMoil  Kenneth  H.  Koppel  Settlor  Vke  Prcsldeat  Philip  Sine  Vke  PresMenIs  Lawence  UmUd.  William  ntil- 
lips.  J.  Maict^m  Morm,  Steven  C.  Feinnian  Trcnanrcr  Sdwynl.  Taubman  Secretory  BetUam  A.  Abrvns 


tVT) B piafaibed In  Nwl.ly e*c«aniliil»— iAufl fa t8aV7 tout yftg AdOn 
i.Zjn-DNouKMBtMrCo  .NOvBncrfZlirC/mMKannCo  .OkM  Ax  . ftov  Vok.  MY  MDI*  See- 
tBUliiycfficn  ?OCTHASTlll  AdOeu  duiifn D ft  MaiiCMr.  P O Bo*  MW. 

■oft'Mwnar.PO  Bo*}MS. 
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Incomparable! 


It  outperforms  the  competition  at  a price  that 


is  simply  the  best  deal  on 

DataPro  Research 


the  market." 

Corporation 


“Wells  American’s  A ★Star  II  stands  out 
from  the  crowd. . . .This  reviewer  found  the 
[keyboard]  touch  to  be  very  good. ...[The 
documentation]  is  well  written  and  easy  to 
understand  and  all  the  illustrations 
are  clear  and  accurate. 

We  find  the  A*Star  II 
to  be  a very  attractive 
ATcompatible  computer.” 

Computer  Buyers  Guide 
— Compatibles  Report 

“If  you're  looking  for  a 
bargain-priced  AT 
type  computer  - and 
there  are  many  to 
consider  these  days  • 
the  A ★Star  is  one 
that  seems  well  SSJS 

worth  the  price." 

Personal  Computing  HnTTT 

— Patrick  Honan  H||||| 

"This  computer  is  a 
whale  of  a buy. ...In- 
side  the  case  it  is  neat  E^S 

and  well  designed. 

It  just  looks  like  Bi* 

quality!...!  would  find 
it  hard  to  believe  that 
you  could  outgrow  the 
A ★Star  anytime  in  the 
near  future. ..If  I were  buying  a 
computer  now  it  would  be  this 
offering  from  Wells." 

Computer  Shopper 
— Lon  Andrews 


"All  in  all,  [the  A ★Star]  is  a superior  PC/AT 
compatible  unit.... When  one  considers 
price,  performance,  upgradability,  manufac- 
turer support  and  assembly  within  the 
GSA,  it  is  a definite  winner." 

Computer  Dealer 
— Jake  Epstein 


The  A*Star 


It  is  as  compatible  as  the  best  units 
tested — Its  money-back  guarantee 
is  commendable.... [the  A^Star] 
has  the  potential  to  be  a low 
cost  whiz.” 

PC  Ma<iazine 

— Jon  i^pper 

“What  the  world  needs 
now  is  an  AT  which  is  sig- 
nificantly cheaper  than  all 
_____  the  others,  while  provid- 
ing  a higher  level  of  per- 
formance  than  most,  with 
3 high  degree  of  compat- 
ibility  and  good  quality. 

And  that’s  exactly 
what  the  A^Star  II  is." 

Australian  PC 

— Ian  Davies 


MEGAHERTZ  80286 


“Graphics  screens  that  take  10 
and  20  seconds  to  redraw  at  6/^Hz, 
now  appear  in  three  or  four  seconds. 
If  it  doesn’t  run  at  12AAHz,  in  5 seconds 
you  can  switch  to  a lower  speed.  We  were 
very  favorably  impressed." 
DataPro  Research  Corporation 

Unsurpassed  quality.  Unbeatable  performance.  Exceptional  manufacturer  support. 

The  experts  agree!  There  are  no  other  IBAA  PC/AT  compatibles  quite  like  our  A^Star 
microcomputers  With  prices  starting  at  only  $1095  for  a 12/'AHz  unit,  it’s  no  wonder  so  many 
of  our  customers  are  saying  goodbye  to  IBAA  in  favor  of  a “good  buy”  from  Wells  American. 

Call  or  write  us  today  about  our  31-day  trial  offer. 


Wells  American 


Corporate  Headquarters:  3243  Sunset  Boulevard  . West  Columbia.  South  Carolina  29169  • 803/796-7800  • TWX  510  601-2645 
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l&M's  f^rsonal  Sy^ent/^' 

The  Empire 
Strikes  Back 


tX)VER  STORY 


IBM\s  Bold  New  Move 
Jim  Seymour!  Here  il  is,  the 
Personal  Systcm/2  series, 
IBM’s  new  generation.  Read 
hands-on  reviews  of  all  three 
PS/2s  available  Uxlay:  the 
Model  30,  the  Model  50,  and 
ihoMtkielbO 107 

Bus  Stop 

Bill Machronel  IBM’s  Micro 
Channel  Architecture  is 
pt)inting  the  way  to  the 

Smooth  Operator 

Charles  PetzoUII  Operating 
Syslem/2  will  deliver  true 
multitasking 157 

DOS  IJves 

Paul  Somersoni  Despite  the 
advances  of  OS/2,  there’s  still  a 
lot  of  life  left  in  gtxxj  old  DOS. 
Version  3.3  offers  a few  new 
tricks 175 


The  Toshiba  Tl  UK)  Plus 
and  NEC  MultiSpced 

(abt)ve)  both  a.spire  to  lap- 

lop  perteciion.  but  even 
they  can't  compare  with 
our  dream  machine,  de- 

signed by  a crew  of  exact- 
ing  editors,  page  189. 


COMPUTERS 

Road  Warriors:  1 1 Laptops 

Battle  It  Out 

Bill  Howard!  With  laptop  PCs. 
everything  is  a trade-off.  More 
power  means  more  weight;  a 
smaller  size  means  a smaller 
keyboard;  a brighter  screen 
means  a shorter  battery  life. 
Can  anyone  strike  a successful 
balance?  Toshiba.  Wang.  Data 
General.  IBM.  Zenith.  NEC. 
Datavue.  Compaq.  .Sharp. 
GRiD.  and  Bondwell  keep 
trying 189 


FEATURES 


PRINTERS 
Laser  Tag 

Alfred  PiHirl  Laser  printer 
prices  continue  to  plunge,  but 
you  can  still  find  many  mixiels 
priced  over  $3,000.  What  do 
you  get  for  the  dollars?  Find 
out  what  NEC.  Quadram. 
Genicom.  AST.  and  Kyocera 
have  to  offer 2(i9 

SOFTWARE 

Beyond  Number  Crunching 

Tom  Badf-elll  A new  collection 
of  add-in  programs  for  1-2-3 
has  given  the  program  better 
word  processing  and  database 
capabilities 289 

ADD-IN  BOARDS 
Two-Way  Stretch 
Winn  L.  Roschl  Here’s  a 
winning  combination:  EGA 
capability  and  a 286  turbo 
b<K)st  on  one  expansion  board. 
See  how  Orchid  Technology 
and  Sigttta  Designs  do  it . . . 321 

UTILITIES 
dBASE  Power  Tools 
Glenn  Hard  Compilers  and 
interpreters  like  dBXL. 
Quicksilver,  Fo.xBASE  Plus. 
and  Clipper  give  dBASE  much 
more  power  and  speed 331 


WORD  PROCESSING 
A Way  with  Words 

Rubin  Rahinovitz!  A good  on- 
line thesaurus  should  have 
speed,  simplicity,  and.  of 
course,  an  outstanding 
vtKabulary.  Take  a look  at  five 
competitors 249 

CONNECTIVITY 
Making  Connections; 

Data  PBXs 

Frank  J.  Derfler,  Jr.!  One  of 
these  three  private  branch 
exchanges  may  be  a low-cost 
solution  to  your  networking 
requirements  355 

HARDWARE 
On  with  the  Show 

WinnL.  RoschlTv/o  LCD 
screens  can  project  your  PC 
graphics  presentations  on  the 
wall  with  a little  help  from  an 
overhead  projector .347 

COMMUNICATIONS 
The  Technology  of  Transfer 
Howard  Marks!  You  may  not 
have  noticed  it  yet.  but  the 
future  is  full  of  3'/2-inch  floppy 
disks.  When  you  finally  buy  a 
laptop  or  an  IBM  PS/2,  will 
your  data  be  ready?  These 
hardware,  software,  and 
combination  products  will  help 
you  make  the  switch 377 


Direct  Marketing 
('onnertion 

4X0 

Marketplace 

...509 

Advertisers’  Product 
Index 540 
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Reader  Service  Card . .543 
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FIRST  LOOKS 


Hands-on  reviews  of  Kurzweil 
Discover  System;  MulliMate 
Advantage  II:  Zenith’s  eaZy 
pc;  Borland’s  ft/retto.- 
Allas*GraphU  s:  Plus 
HardCard  40;  Nola  Bene: 


Chphix 33 


V I F,W  POINTS 


LETTERS TO 
PC  MAGAZINE 15 

PC  ADVISOR 


Min  Jones!  Help  in  chixising  a 
hard  disk  backup  priKcdure.  in 
selecting  an  EGA  board,  and  in 
creating  more-flexible  DOS 

ftlanaiiiot:  hi 


PRODUCTIVITY 


PC  LAB  NOTFJs 
Mouse  Software:  See 
How  They  Run 
Jeff Prosise!  Programming  the^ 
mouse  driver,  and  a utility  to 
put  the  squeak  in  your 
applications 41 1 


PROGRAMMING/ 
UTILITIFJ* 

Your  Pop-up 
Stenographer 
Steve  Hohner!  PAD  saves  five 
pages  of  your  jottings  while 
you  use  other  programs . . . . 4.V.V 


SPREADSHEET  CLINIC 
Jared  Tavlorl  The  fast  track  to 

( 7 i:  fma  Hnnfl 


WhAT’S  inside 


Kccpinj!  US  covcrvd.  cominj!  and 
poinj!.  scnmrcdiUirCius  VcndiUo 


To  the  average  person,  "late 
closing’’  means  you  can  still 
- pick  up  your  dry  cleaning  after 
^ you  get  home  from  work.  On  a 

magazine,  it  identifies  a section 

-a  with  a later  deadline  than  the 

rest.  The  First  Uxtks  section 
J closes  late  so  that  we  can  bring 
you  hands-on  reviews  of  im- 
portant new  hardware  and  soft- 


ware only  weeks  after  they’ve  been  released.  Long  after  the  rest  of 
the  magazine  has  closed,  senior  editor  Gus  Venditto  and  his  staff 
are  still  working  feverishly  to  get  up-Uvthe-minute  coverage  of 
brand-new  products  into  First  Ltxtks. 

It’s  always  a fast-paced  prixcss.  but  once  in  a while  an  event 
like  IBM’s  April  2 announcement  puts  the  considerable  resources 

of  (bo  Eiott  I <><>|<«:  citiff  (o  ii  boctloc  (a«;t  (boo  iiciitil  Tbo  Roctiootil 


Enter  A New  Age  In  Accounting  Software. 


Dac-F^asy  Version  2.0, 
The  Most  Amazing 
Combination  Of 


Power,  Flexibility, 
alu 


ase 


Of  Use  And  Value 
Ever  Offered. 

We  proudly  announce  Dac-Easy 
Accounting,  Version  2.0.  The  next 
generation.  It  will  break  ail  previous 


standard.s  of  per 
formancc  and 
value.  Dac-Easy 
Accounting  2.0 
offers  you  an  in- 
credible number 
of  powerful  new 
features  over  the 
industry's  long 
running  best 

sfller-  the  nrig; 


EDITORS 


drt 

CHOICE 


1985 
PRODUCT 
OF  THE 
YEAR 


for  ease  of  use.  Version  2.0  has  awe- 
some power  plus  incredibly  easy 
operation  that  can  help  you  better 
manage  virtually  any  type  business- 
fast.  You'll  have  quick,  fingcr-lip 
access  to  vital  information  about  cash 
flow,  pricing,  inventory  turns,  sales 
trends,  profitability,  arid  more. 

Redesigned  in  C language, 
Dac-Easy  is  amazingly  fast  in  areas 
such  as  sorting  your  files  and  reporting 
information.  Yet,  there's  never  been 
an  easier  accounting  package  than 
Dac-Easy  Accounting  2.0.  With  our 
new,  expanded  manual  and  context 
sensitive  help  to  guide  you  every  step 
of  the  way,  you'll  soon  be  enjoying 
the  benefits  of  computerized 
accounting. 

Version  2.0  is  unbelievably  easy  to 


Feature  For  Feature,  The 
Number  One  Accounting 
Package  On  The  Market 

Never  before  have  seven  powerful 
accounting  modules  been  so  perfectly 
integrated  in  one  system.  General 
Ledger,  Accounts  Payable,  Accounts 
Receivable,  Inventory,  Purchase  Order, 
Billing,  and  Forecasting  work  in  single 
disk  harmony  to  give  you  fast,  flexible 
reporting,  analysis,  and  forecasting  for 
service  or  product  based  businesses. 
Data  that  is  entered  once  is  automat- 
ically posted  to  all  other  modules. 


General  Ledger 
Accounts  Payable 


lEJEAMMJES 

c;f.nf.ral: 

•Mulii-company.  multi-depanmenial  •f*as^w<Kd 
protected  •Fviensive  4M)  page  manual  with 
accounting  primer  aOn-line  conlext-scnsiiive  help 
•Past-Slan  installation  aPoinl-of-sale  •Menu- 
driven  •Over  700  different  reports  •Billing 
module  for  services  oFree  phone  support* 
available  eBatch  & on-line  processing 

('iFNKRAL  LRIKiKR: 

•Mixliriahic  prc-dcsigned  Churl  of  Accixinis  & 
Financial  Siaiemenis  Year  account  history 
•PcTK'il  & pen  feature  for  corrections  •Unlimited 
journals  •Unlimited  accounts  •Automatic 
budgeting  •Financial  ratios  arnl  more 
ACCOUNTS  RF:CKI\  ABLE: 

•Open  invoice  or  balartcc  lorward  •t^xiHc  aging 
•On-line  automatic  posting  •Deparimenuli/aiion 
by  casiomcr  •C'usiomircd  text  on  siatemenis 
•Cash  rinvk'  analysis  •Mailing  labels  •Flexible 
invoice  allocaiions  Year  history  •Automaiic 
finarKC  charges  •Notepad  window  •Supports 
partial  payments  •Sales  analysis  and  sales 
budgeting  and  more 

ACCOUNTS  PAYABLE: 

•Check  panting  from  multiple  hank  accounts 
•Automatic  allocation  of  available  cash  eVendor 
directories  and  labels  •Flexible  aging  •On-line 
posting  to  other  rmxlulrs  •Flexible  invoice 
allocations  •Automaiic  reprinting  of  checks 
•Notepad  window  •Purchase  forecasting 
•Unlimited  allocations  per  invoice  elO  Invoices 
per  check  eBrowse  invoice  artd  more 

BILLIMi: 

•InvoKing  on  plain  or  pre-pnnied  forms  •Special 
service  hilling  rouiinc  eSalcs  journals  elnvoicc 
remarks  •On-line  posting  to  other  modules 
•Credit  memm  •Revenue  & cost  allocation 
•Packing  lists  •Poinl-of-sale  invoicing  and  more 

INVENTORY  (PRODIKT  OR 
SERVICE!: 

•Suppods  3 most  popular  costing  methods 
•Physical  inventory  rouiinc  with  count  sheets 
•Accepts  any  measure  of  units  eSpecial  services 
flic  •Automatic  changing  of  costing  methods  •.I 
Year  history  for  all  products  and  services  with 
automaiic  forecasting  •Automatic  pricing 
assignments  aAlcn  & activity  reports  •On-line 
posting  and  more 

PURCHASE  ORDER: 

Items  per  P.O..  per  line  and  lota!  discounts  in  $ 
or  % •Full  back-oi^r  control  •Purchase  journal 
•P.O.  status  report  •On-line  pnicessing  and  more 
FOREf'ASTIW;: 

•Forecasts  budgets  for  all  prirK'ipal  files  asing  3 
different  calculation  methods  •Powerful 
forecasting  reports  with  iri-dimensional  totals 


TO  ORDER  CALL  TOLL  FREE 

1-800-992-7779 

IN  TEXAS  CALL  1-214-458-0038 


30  DAY  MONEY-BACK  GUARANTEE 

Dac  offers  30  day  uncortdilional  guarantee 
on  all  products  bought  directly  from  Dac 
Software  (less  shipping  charges).  There  is  a 
SIO  restocking  fee  if  the  disk  envelc^  is 
opened. 

*Registered  users  receive  free  support  fw 
die  first  60  days  (maximum  10  minutes)  on 
every  Dac-Easy  software  product  (does  not 
include  upgrades). 

Minimum  Hardwara  RaQuhamants:  AlOac-Easy 
Products  run  on  IBM  or  compatbles.  two  disK  itives.  MS- 
DOS  or  PC-DOS  2.0  or  later.  6t>column  primer  aMe  to 
print  1 32  column  in  compressed  mode,  color  or 
morxxbrofne  monilor.  256K  merrxxy  (Dec-Easy  Male 
requires  364K). 

kitS-OOS  is  a trademark  ot  Microsoft  Corp.  IBM  a PC- 
OOS  2-0  are  registered  trademarks  ot  Inlemational 
Business  Macriines  Corp.  Dac-Easy  is  a trademark  of 
Dac  Software.  Inc..  OaKas  TX  7S244. 


Free  Support  Now  Available! 

The  new  2.0  series  is  so  easy  to 
install  and  use  you  might  never  need 
assistance,  but  if  you  do.  fast  Dac 
support  is  just  a phone  call  away.  Our 
staff  includes  experts  in  accounting, 
payroll,  word  processing,  and  database 
management  who  are  ready  to  help 
you  in  the  first  60  days  without 
charge.*  You  can  always  count  on 
Dac  for  quick,  accurate  answers. 

Get  The  Version  2.0  Edge  In 
Profitably  Managing  Your 
Business. 

We’re  proud  to  announce  that  the 
rest  of  our  Accounting  series  has  been 
equally  enhanced  to  match  the  industry 
leading  standards  of  Dac-Easy 
Accounting  2.0.  Dac-Easy  Payroll  2.0 
is  the  fastest  selling  payroll  package 
in  the  industry,  offering  personnel 
management,  automatic  payroll 
processing,  automatic  lax  calculations 
(all  50  stales),  and  more.  It  retails  for 
just  $49.95.  Dac-Easy  RePort  2.0  at 
only  $39.95  is  a powerful  report 
generator  in  addition  to  a file  transfer 
utility.  Just  imagine  creating  custom 
reports  using  fields  from  any 
accounting  or  payroll  file,  plus  having 
the  ability  to  instantly  send  that  data 
to  your  favorite  spreadsheet  or 
database. 

Dac-Easy  Mate  2.0  at  $39.95 
provides  advanced  utility  functions 
when  working  with  Version  2.0 


Dac-Easy  Accounting  or  Payroll.  Like 
long  macros,  handy  notepad,  full 
featured  calculator,  plus  a fast  backup 
utility  that  allows  you  to  stay  in 
Dac-Easy  Accounting  2.0  while  backing 
up  files. 

Our  new  Accounting  and  Payroll 
Tutor  ($19.95  per  package)  each  contain 
an  accounting  or  payroll  primer, 
respectively:  illustrations  of  best  uses 
of  the  many  management  reports;  plus 
step-by-step  examples  of  common 
business  applications.  They're  perfect 
for  learning  accounting  and  payroll 
basics,  and  for  mastering  the  programs. 

You  win.  The  Version  2.0  family 
gives  you  absolutely  the  best 
combination  of  user  conveniences, 
power,  efficiency,  and  speed.. .at  truly 
phenomenal  prices.  Act  now  and  put 
the  Next  Generation  of  Accounting 
Software  to  work  for  your  business! 

Take  Advantage  Of  Our  Special 
Upgrade  Offer. 

The  upgrade  to  Dac-Easy  Accounting 
2.0  is  only  $35.00  and  includes  the 
Version  2.0  program,  our  totally  new 
430  page  manual,  sample  Chart  of 
Accounts  & Financial  Statements,  plus 
Version  1.0  to  Version  2.0  file 
ctmversion  utility.  Dac-Easy  Payroll 
2.0  upgrade  is  available  for  $30.00  and 
contains  the  program,  new  manual,  and 
file  conversion  software.  You  may  also 
gel  2.0  versions  of  Dac-Easy 
Accounting  Tutor  ($15.00),  Dac-Easy 
Payroll  Tutor  ($15.00),  Dac-Easy  Report 
($25.00),  aiKl  Dac-Easy  Male  ($25.00). 

Call  1-800-992-7779  today  with 
your  serial  number  to  purchase  upgrades 
for  2.0  products.  You'll  double  your 
operating  efficiency  for  a fraction  of  the 
cost  of  the  original  packages. 


Mail  to: 

4 dac  software*  Inc. 

4801  Spring  Valley  Rd.  Bldg.  I lO-B 
Dallas,  Texas  75244 
□ Yes,  please  rush  me  the  following 
Dac  products: 

Qsdua  OQL  SHMflU 

Dac-Essy  Accounting  2.0 $ 69.95  

DK:-E*sy  Piyroll  2.0  $49.95  

Dac-Easy  AccL  Tutor  2.0 S 19.95  

Dac-Easy  Pay.  Tutor  2.0  $19.95  

DK-Easy  Mate  2.0  $39.95  

DK-Easy  RePort  2.0  $39.95  

Add  Shipping  Charge  $73< 

Texa.s  Rcsident-s  Add  Sales  Tax  (77«%)  

CODE  117 


Method  of  Payment:  DCheck  QMoney  Order 
OMC  DAMX  DVISA 


Expires  _ 
Name  __ 


X Si^ature  . 

Company 

Address 

City 


Slate  _ 


-Zip 


Total 


Computer  Brand  . 
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First  and 


Introducing  StarWriter  PLUS."  The  first  software 
package  that  integrates  four  of  the  most  common 
business  features. 


High-performance  word  processing 
Full-featured  drawing 
Comprehensive  address  management 


You  can  include  graphics  in  your 
documents — images  you  create  in 
StarWriter  PLUS  or,  using  our 
unique  “snapshot”  feature,  visuals 
captured  from  programs  such  as 
Lotus®  and  others. 


Advanced  communications 


StarWriter  PLUS  is  also  the  fast- 
est word  processor  available  for 
IBM®  PCs  and  compatibles.  And  it 
lets  you  work  the  way  you  want  to — 
using  mouse-driven  pull-down 
menus,  function  keys,  or  an 
improved  WordStar®  interface. 

A host  of  powerful  features. 


Fact  is,  for  many  desktop  publish- 
ing requirements,  StarWriter  PLUS 
is  the  ideal  combination  of  graphics 
and  ease  of  use. 


There’s  even  a spelling  checker, 
thesaurus  and  calculator. 

We  mean  business. 


So  we're  making  this  special  lim- 
ited offer.  Send  us  a check  or  money 
order  for  5/99.  OOt  and  we’ll  send 
you  a copy  of  StarWriter  PLUS — 
a $395.00  value.  Do  it  today. 


With  StarWriter  PLUS,  you  can 
display  up  to  seven  windows  on  the 
screen  for  cutting  and  pasting 
between  documents. 


You  can  import  WordStar  and 
ASCII  files. 


'Offer  applies  to  prepaid  orders  only  and  expires  Aug.  I 
1987.  Please  add  S5.(K)  for  shipping  and  handling.  Also 
include  return  address  and  telephone  number  when 


Use  macros  for  often-repeated 
operations. 


ordering.  California  residents  please  include  sates  tax. 
Allow  approximately  .V4  weeks  for  delivery. 


*IBM  is  a registered  trademark  of  International  Business  Machines  Corporation. 
*WordStar  is  a registered  trademark  of  MicroPro  international  Corporation. 
"'Macintosh  is  a trademark  of  Apple  Computer.  Inc. 

*Lotus  is  a registered  trademark  of  Lotus  Development  Corporation. 

*Microsoft  is  a registered  trademark  of  Microsoft  Corporation. 


SlarWriler  PLUS 
retains  the  best  fea- 
tures of  WordStar, 
plus  it  adds  many 
new  features,  such 
as  the  ability  to  inte- 
grate text  and  graph- 
ics. and  to  include 
footnotes. 


Because  StarWriter 
PLUS  communica- 
tions supports  baud 
rates  up  to  9.600,  it's 
not  only  easier  to 
get  the  word  out. 
but  faster. 


With  a keyboard  or 
Microsoft*compati- 
ble  mouse,  you  can 
use  StarWriter 
PLUS  drawing  toots 
to  create  a picture 
that  helps  you  make 
your  point. 


I 


Using  StarWriter 
plus's  address 
manager  and  merge 
functions,  searching 
and  sorting  on  up  to 
eight  parameters  is 
as  easy  as  A-B-C. 
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Power 

Tecmar’s  New  Captain 286" 

Tbps  A Powerful  FainiV 
Of  Multifunction  Boards. 


Tecmar  defines  power  computing  with  the  new 
Captain  286— a multifunction  tool  so  advanced  it’s 
all  the  power  you'll  need  today  and  tomorrow.  It 
delivers  up  to  16  megabytes  of  memory  plus  parallel 
and  serial  ports.  All  on  a single  board.  All  in 
a single  slot. 

Your  80286-  and  80386-based  PCs  will  never  be 
the  same! 

A Flexible  Memory  Solution.  Sophisticated 
design  and  Single  In-line  Memory  Module  (SIMM) 
technology  offer  a choice  of  memory  options  and 
easy  expansion. 


SIMMs  are  a snap  to  plug  in,  making  memory 
installation  and  changes  fast  and  easy.  You  can  use 
1MB  SIMMs  for  a total  of  16  megabytes;  256KB 
SIMMs  for  4 megabytes.  Or,  the  two  can  be  com- 
bined for  a variety  of  configurations. 

Room  to  Grow.  Use  only  the  memory  you 
need  now.  With  a 16MB  capacity,  you’ll  have  plenty 
of  room  to  grow.  And  with  the  new  IBM*  and 
Microsoft  OS/2™  operating  systems,  capable  of 
addressing  up  to  16MB,  you’ll  be  glad  you  chose 
the  Captain  286. 


EMS/Extended  Memcny.  Up 
to  16MB  of  RAM  t4Sing  1MB 
SIMMs;  4MB  using  ^KB 
SIMMs 


SIMM  (Sin^  In-line  Memory 
Module).  Sruips  direaty  onto 
board  for  easy  installation 


128KB  Memory.  Built-in  RAM 
fills  corrventional  memory  on 
512KB  and  1MB  systems 


Surfoix  Mount  Technobgy. 
For  hi^xr  reliability 


Expanded  And  Extended  Memory. 
Side-by-Side  On  The  Same  Board! 

Now  you  don't  have  to  choose  between 
extended  and  expanded  memoiy.  The 
Captain  286  gives  you  both.  Tecmar's 
unique  RAMswitch™  memoiy  manage- 
ment system  lets  you  allocate  memoiy 
to  fit  your  needs.  And  a simple  software 
command  lets  you  move  between  expanded  and 
extended  memory  applications  without  changing 
DIP  switches.  That’s  flexibility! 

The  industiy-standaid  Expanded  Memoiy 
Sjxcification  (EMS)  provides  full  compatibility 
with  all  EMS  versions  of  your  favorite  DOS  appli- 
cations, like  1-2-3?  Symphony®  and  Windows. 
While  extended  memory  provides  full  compati- 
bility with  all  protected  mode  operating  systems, 
including  OS/2,  XENIX®  and  Novell  Advanced 
Netware/286® 


Guaranteed  Quality.  Tecmar  backs  all 
its  multifunction  boards  with  a two-year 
warranty  and  its  exclusive  QuickTum™ 
Quality  Service  program. 

So,  if  you  have  a problem  within  the 
first  six  months  of  operation,  Tecmar  will 
send  a replacement  within  48  hours. 

That's  made-in-the-U.S.A.  quality... guaranteed! 
Rawer  Tfour  PC  'With  Ibcmar  Power 
Tools.  Call  (216)  349-1009  for  your  FREE 
Multifunction  Brochure  Or  write  Tecmar,  Inc., 

6225  Cochran  Road,  Solon,  Ohio  44139-3377. 


TEGI/MR 


Maestro  AT!"  Extended  memory/ 
muUifunaion  for  80286-  and 
80386-based 


Captain  PS/30!"  Expanded 
memory  for  IBM  Personal 
System/^  Model  30 


Captain7  Memory/multifunction 
for  PCs.  X75*  and  compatibles 


Bosun  I/O!"  Multifunction  for 
all  IBM  compatibles 


Tecmar  products  are  available  under  GSA  schedule. 

Capuin  296.  RASIswiuh.  Staesn}  AT.  t2ipuin  FS/30.  Copitun.  irCaptatn.  Auun  f/O  and  QuirHuni  trademarks  of  Tecmar.  Inc ; IBSf.  .AT.  XT.  PCjr  ani  l^rional  System/2  registered  trademarks  ol  Imentationai  Business  Slacbines  Corp.; 
Mtcrosoft  0^2  trademark  and  XES7X  registered  trademark  of  Sfierwoh  Carp . 1-2-2  and  Symptrony  tegisured  trademarks  of  Lotus  Deeeiopment  Carp. ; SoveU  and  /tranced  Nawrr/286  registered  trademarks  of  Sordl.  Me. 

©Capyngfx  Tecmar.  Inc.,  a subsidiary  of  Rexon.  Irx..  1987.  AIL  ngtes  resemtd- 
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Wc  invented 
the  modem  that 
makes  fewer  demands 
onyourPC. 


Our  free  24-page  booklet,  “How  To  Select  The  Correct  Modem)’  contains 
specific  information  about  our  full  line  of  modems.To  request  your  copy,  call 
800-538-5121.  In  California,  call  408-727-5721. 


The  Ven-Tel  Half  Card  “modem.  All  the  power  and  speed  of  our 
regular  modems,  but  with  some  major  advantages  for  people  who 
demand  versatility  from  their  PC. 

Regular  modems  plug  into  one  of  your 
computer’s  full-size  slots.  Just  like  expan- 
sion boards— color  boards,  graphics  cards 
and  memory  expanders. 

The  Ven-Tel  Half 
Card  modem  is  different. 
It  plugs  into  a short  slot, 
freeing  up  a long  slot  so 
your  PC  can  handle  an  addi- 
tional function.  And  while 
other  modems  have  about 
300  components,  ours  has  70. 
So  it  not  only  demands 
less  space  from  your  computer 
—it  also  demands  less  power 
and  generates  less  heat.  Your  PC 
stays  cool  and  stress-free. 

Competitively  priced,  the  Half  Card  modem  is  avail- 
able in  both  1200  baud  and  2400  baud  speeds.  And  it’s 
backed  by  Ven-Tel’s  free  five-year  wananty.  No  other 
major  manufacturer  even  comes  close. 

If  you  make  a lot  of  demands  on  your  PC . . . 
demand  the  less-demanding  modem:  The  Ven-Tel 
PC  Modem  Half  Card. 

]4Bnlel 

Modems 
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VIEWPOINTS 


Letters  to 

PC  MAGAZINE 


COLUMNIST  COMMENTS 

Someday  I’m  sure  I will  get  through  a 
complete  John  C.  Dvorak  column,  I’ve 
never  managed  that  feat  yet  because  there 
is  just  something  about  it ...  . 

Robert  A.  Deckert 
Palm  City,  Florida 

There  are  not  many  columnists  that  1 know 
by  name.  In  fact,  there  is  only  one:  Peter 
Norton. 

I’ve  been  reading  your  magazine  since 
Volume  I Number  2,  so  I have  seen  how 
much  it  has  grown  and  developed.  Peter 
Norton  was  one  of  those  developments. 
His  column  became  the  fust  thing  that  I 
read  every  issue. 

I,  like  many  of  your  readers,  will  miss 
his  guidance  and  insight.  You  may  find  a 
substitute  author  for  him,  but  he  will  never 
be  replaced.  Thank  you,  Peter. 

Thomas  Hurd 
Buffalo,  New  York 

Peter  is  a great  guy.  We  sure  will  miss  him 
too. — Ed. 


ONCE  BITTEN 

I just  wanted  to  tell  you  how  much  I enjoy 
your  magazine.  I us^  to  read  BYTE,  but  I 
have  found  that  I understand  PC  Maga- 
zine's articles  a “bit”  better. 

David  Stopher 
Washington,  D.C. 


QUITE  EFFECTIVE 

At  fust  glimpse  of  Mitt  Jones’s  article  on 
PicturePower  (First  Looks,  page  46,  PC 
Magazine,  Volume  6 Number  6),  it  ap- 
pears that  this  is  another  high-tech  pro- 
gram that  only  computer  maniacs  can  un- 
derstand. However,  the  article  shows  that 
this  product  is  really  quite  tame.  In  fact,  af- 


ter reading  the  article,  PicturePower  be- 
comes something  very  appealing  to  almost 
everybody. 

It  is  true  that  computers  are  very  techni- 
cal, but  Mr.  Jones  has  put  some  of  this 
complex  technicality  into  plain,  simple 
words.  He  writes  for  a general  audience, 
but  in  a way  that  people  with  minimal  as 
well  as  vast  computer  knowledge  can  easi- 
ly understand.  In  sum,  Mr.  Jones’s  article 
is  very  effective,  in  both  style  and  content. 

Edward  M.  Renner 
Springfield,  Virginia 


HIDDEN  IDENnTV 

I was  very  interested  in  reading  your  article 
on  multiscan  monitors  (“Behind  the 
Screens:  EGA  and  Multiscan  Monitors,” 
PC  Magazine,  Vol- 
ume 6 Number  6). 

Since  your  Editor’s 
Choice  went  to  the 
NEC  Multisync  and 
the  JVC  GD- 
H3214, 1 decided  to 
compare  for  myself 
before  plunking 
down  the  green. 

After  calling  JVC  to  get  the  name  of  a 
local  dealer  that  carried  the  monitor,  1 was 
told  it  does  not  sell  to  individuals  or  deal- 
ers— it  only  deals  with  vendors.  It  also 
gave  no  indication  as  to  how  one  would  go 
about  getting  the  monitor  (short  of  buying 
an  entire  system  paekaged  with  it). 

1 guess  I may  be  stuck  with  the  NEC 
unit,  even  though  it  may  not  be  the  best 
available  today! 

Steven  J.  Finnegan 

Poway,  California 

You  are  correct.  Unknown  to  PC  Maga- 
zine at  the  time  of  the  review,  JVC  decided 


EGA  AND 
MULTISCAN 
MONITORS 


to  sell  the  monitor  only  to  vendors . Howev- 
er, the  monitor  is  available  under  a differ- 
ent label  (JVC  will  not  reveal  the  name).  If 
you  look  carefully  at  the  other  monitors  in 
the  review,  you  will  notice  that  the  Taxan 
Super  Vision  770  bears  a remarkable  re- 
semblance to  the  JVC  GD-H32I4. — Ed. 


TURBO  DATING 

The  Turbo  Dating  routine  described  in 
your  April  14  issue  (Turbo  Power  User, 
PC  Magazine,  Volume  6 Number  7)  was 
interesting  because  of  the  compacmess  of 
the  implementation.  However,  the  claim 
that  it  can  return  the  day  of  the  week  for 
dates  as  far  back  as  I6(X)  may  be  mislead- 
ing to  some  of  your  readers. 

The  Gregorian  calendar,  the  one  we  use 
today,  was  devised  by  Pope  Gregory  XIII 
in  1 582,  but  was  not  in  general  use  until  the 
early  l7(X)s.  It  was  adopted  for  use  in 
Great  Britain  and  the  American  colonies  in 
1752.  This  act  created  an  1 1-day  gap  in 
American  and  British  history  in  March  of 
that  year.  Therefore,  the  results  are  likely 
to  be  unreliable  for  dates  before  1752, 
Edward  Jackson 
Sunnyvale,  California 

True  enough.  In  fact,  back  when  the  II 
days  vanished,  peasants  rioted  in  the 
streets  to  protest  the  extra  rent  they  would 
have  to  pay. — Ed. 


MANUSCRIPT:  SOMETHING  SLOW 

Jim  Seymour’s  column,  “Manuscript: 
Something  Old,  Something  New”  (Jim 
Seymour,  PC  Magazine,  Volume  6 Num- 
ber 3),  coupled  with  the  advertising  blitz 
on  Manuscript,  convinced  me  that  the  pro- 
gram was  genuinely  a scientific  word  pro- 
cessor, However,  the  program  is  seriously 
flawed.  In  fact,  a better  title  for  the  article 
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MicroCom  Syitems 

OUTSTANDING 

SOFTWARE 

For  IBM  PC's  and  Compatibles 


■ LETTERS 


V I E W P 


$350. 


SaULL  OUAMTTTCS 


FOa  TEN  on  IMME 


SI  OFF  S DISKS  on  MOnE  WITH  THIS  COUFON 

□ BUSINESS  1— EZ-Forms  business  form  genera- 
tion, completion  anO  printing  program. 

□ CAD  1-Altamira.  a 4 color  object  oriented  draw- 
ing program  Color  required 

Q]  COMM  4a.b.C.d,e-(5  disks)  RBBS  Bulletin 
Board  System  14. 1D 

(a  DATABASE  1a,b— (2  disks)  File  Express  menu 
driven  general  purpose  database  mngr. 

□ EDUCATION  1— Interactive  DOS  tutorial  tor  new 
PC  users.  Makes  learning  DOS  painless. 

[ ] GAMES  1-3-0  PacMan.  Kong.  SpaceWar. 

JaniUoe.  and  more  Color  required 
: : GAMES  2-Qubert.  Pango.  Centipede.  Monopoly. 
Zoarre.  and  more.  Color  required 

□ GMNES  3— Blackjack  (you  set  rules).  Arm  Chair 
OB.  and  Empire  (War  Game) 

p,  GAMES  4-Castle.  StarTrek.  and  the  original 
Colossal  Caves  Adventure 
[ ] GAMES  5— The  Hack  adventure  game  from  the 
' universities.  Like  Rogue,  only  more  complex 
1]  GAMES  6— Pinball.  Othello.  Dragons.  Sopwith 
(fly  one),  and  more.  Color  required 
[f!  INFO  la.b— (2  disks)  Cooking  recipes  database 
with  keyword/ingredient  retrieval. 

: '*  LANGUAGE  5— Turbo  Pascal  interactive  debug- 
ger. pop-up  help,  formatters,  el  cetera 
L j LANGUAGE  7— Complete  Pascal  mter- 
' preter/compiler  Great  for  learning  Pascal' 
ORGANIZER  1-OeskMate.  a Sidekick  clone,  and 
the  Judy  calendar  program  k 

LJ  PINUP  2-Provocative  high  res  digitized  ^ 
graphics  pinups.  Graphics  required  ^ 

( I PRINTER  1— Font  and  sideways  utilities.  a 
spoolers,  banner  makers,  and  more  ^ 

r UTILITIES  1-A  collection  of  invaluable  general 
purpose  DOS  utilities  A must! 

UTILITIES  2— More  invaluable  DOS  utilities  Too 
many  to  list  here' 

I ] UTILITIES  3— A comprehensive  set  of  debug- 
ging and  diagnostic  utilities 
N£W  B£L£ASeS/UPDAnS 
^ CAD  2l,b— (2  disks)  An  advanced  2D/3D  draft- 
ing prog.  640k  and  color  required 
X COMM  1a.b-(2  disks)  Version  2 4 of  the  ever- 
popular  Omodem  comm  program 
LT  COMM  2a, b— (2  disks)  Procomm  2 42.  an  ex- 
cellent modem  program  with  terminal  emulation 

□ EDUCATION  2— Learn  the  Presidents.  States 
(and  capitals)  and  more  Color  required 

I ' EDUCATION  5— team  Origami,  the  Japanese  art 
of  paper  folding  Color  required 
S]  FINANCES  3a.b-(2  disks)  Express  Calc  3.12.  a 
powerful  spreadsheet  program 
: '!  GAMES  I- Striker  helicopter  attack,  and  Risk. 

world  domination  Color  required 
O GAMES  9— EGARisk.  the  game  of  world  domina- 
tion in  very  high  resolution.  E(^  required 
Z2  GAMES  10— ^litaire.  Teed-Off  golfing,  and  Sail- 
ing in  the  Bermuda  triangle  Color  required 
LD  GAMES  12-MyChess  (9  levels).  Backgammon, 
and  Wheel  of  Fortune.  Color  not  required 

□ GRAPHICS  1— Record  and  play  back  screen 
images!  Excellent  for  demo.  etc.  Color  required. 

[7]  INFO  2a.b— (2  disks)  Zip-Phone,  national 
areacode/  prefix  to  zip-code  cross  reference. 

(T  LANGUAGE  3a.b-(2  disks)  The  A86  2 18  macro 
assembler  and  debugger 
SHELL  4— Automenu  and  HDM II 4 04  hard  disk 
menus.  Create  custom  full-screen  menus 
1'!  UTILITIES  5— Utilities  for  formatting,  parking. 
anO  optimizing  hard  disk  drives 

□ UTIUTIES  6— Advanced  utilities  including  Dpath. 
Esc.  Hotdos.  Resident  program  utilities 

CZ  UTILITIES  7— More  Advanced  utilities  including 
MasterKey  (undeletes  hies  from  hard  disks) 

[7:  WORD  la.b— (2  disks)  PC  Wnte  2.71 . a power- 
ful word  processing  system,  w/spell  checker 
Catak>g  available,  add  S2. 3.5'  format  add  Si/d)ak. 
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would  have  been  “Manuscript:  Something 
Old.  Something  New.  Something  Slow." 

On  my  IBM  PC  AT.  it  takes  more  than 
15  minutes  to  print  a four-page  document 
containing  15  to  20  equations.  However,  a 
more  serious  flaw  is  that  Manuscript  can- 
not properly  handle  equations  mixed  in 
with  text.  Text  equations  are  printed  no- 
ticeably smaller  than  the  rest  of  the  text. 
Until  this  flaw  is  fixed.  Manuscript  is  not  a 
viable  word  processor  for  scientific  and 
technical  users.  1 can  only  hope  that  Lotus 
corrects  these  problems  in  its  next  release. 

Otis  M.  Solomon,  Jr. 

Albuquerque,  New  Mexico 


MANUSCRIPT:  SOMETHING  GOOD 

The  review  of  Manuscript  by  Rob- 
in Raskin  and  Kaare  Christian  {"Manu- 
seripi:  A Technical  Writer's  Tool  Kit," 
PC  Magazine,  Volume  6 Number  7)  asked 
if  anyone  was  ready  to  jump  on  the  band- 
wagon. Within  a week  of  receiving  the 
evaluation  copy.  I bought  it  for  my  busi- 
ness use,  and  within  a few  weeks  after  that, 
I bought  another  copy  for  my  personal  use. 
It  is  far  and  away  my  tool  of  choice  for 
technical  writing.  I'm  certainly  hooked. 

Ryan  Gale 

San  Diego.  California 


PLEASE  DELIVER  THE  GOODS 

Recently  our  support  group  in.stalled  No- 
vell's NelWarel286  on  an  AT  as  a server 
with  a variety  of  workstations,  using  Eth- 
ernet cards  for  the  workstations  and  Ether- 
net Plus  for  the  server.  Since  then  we  de- 
cided to  upgrade  the  server  to  the  Compaq 
386  with  a 130-megabyte  drive.  It  took  us 
nearly  a week  to  get  everything  working, 
and  what  disturbs  me  is  that  neither  you 
nor  your  competitors  were  a lot  of  help. 

In  the  sidebar  "Hurry  Up  and  Wait" 
("High-Speed  ATs:  Life  in  the  Fast 
Lane,"  PC  Magazine.  Volume  6 Number 
7).  Bill  O'Brien  made  brief  mention  of  the 
dangers  of  running  Ethernet  boards  at  16 
MHz.  One  of  your  competitors,  in  its  latest 
issue,  said  it  had  attempted  the  same  con- 
figuration as  we  had  without  success.  In 
neither  ca.se  was  any  mention  made  of  a 
follow-up  with  the  vendors  to  see  if  there 
was  a solution.  And  in  both  cases,  this  in- 
formation, or  lack  thereof,  appeared 
months  after  the  introduction  of  the  rele- 
vant prcxlucls.  I firmly  believe  this  is  an 
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area  where  the  end  user  shouldn't  have  to 
guess.  As  William  Lohse’s  interrupt  of 
Stewart  Alsop's  column  says,  "It’s  our  job 
to  deliver  the  goods"  (Stewart  Alsop,  PC 
Magazine,  Volume  6 Number  7).  We’re 
running  successfully  now,  but  it  was  done 
without  assistance  firom  the  people  we’ve 
come  to  depend  on. 

John  Lament 

New  York,  New  York 


S.O.S.FORDOS 

Ethan  Winer’s  two  articles  on  DOS  were 
invaluable  (PC  Lab  Notes,  PC  Magazine, 
Volume  6 Numbers  4 and  5).  Since  I just 
installed  a hard  disk,  they  appeared  in  my 
mailbox  at  the  perfect  time.  I especially 
appreciated  the  exquisite,  exacting  detail 
given  to  ANSI. SYS,  which  isn’t  acknowl- 
edged in  the  IBM  DOS  manual  and  is 
glossed  over  in  other  manuals. 

However,  Mr.  Winer  failed  to  address 
one  crucial  issue — the  127-byte  limit  to 
setting  the  environment  with  SET, 
PROMPT,  and  PATH  commands.  The 
DOS  manual  says  the  area  will  be  expand- 
ed to  accommodate  more  SET  strings  if  no 
resident  programs  have  been  loaded.  I 
can’t  even  get  EXDS  to  accept  a long  PATH 
command  to  search  all  the  subdirectories, 
let  alone  to  add  SET  commands  (I  use 
DOS  2.1). 

Given  these  restraints,  I can’t  use  half 
of  Mr.  Winer’s  suggestions  at  the  same 
time.  Is  there  a way  for  me  to  deal  with  this 
problem? 

Dale  F.  Mead 

Cupertino,  California 

Ethan  Winer  replies: 

While  DOS  has  certainly  had  its  share  of 
bugs,  I don't  think  that's  your  problem.  So 
long  as  you  have  not  loaded  any  memory- 
resident  programs.  DOS  2.1  will  indeed 
expand  its  environment  to  accommodate 
additional  PATH  and  PROMPT  snings. 
Even  with  ANSI. SYS  resident,  I was  able 
to  add  hundreds  of  characters.  Perhaps 
you're  confusing  the  1 27 -environment  lim- 
it with  the  /27-character  limit  of  the  DOS 
command  line. 

A few  suggestions  come  to  mind, 
though.  First  of  all,  if  you're  using  the 
PATH  command  to  search  every  directory 
on  your  hard  disk,  you  might  warn  to  con- 
sider another  approach.  On  my  awn  sys- 
8 7 


\b(y rc  looking  at  all  the  printer  you'll  ever  need . For  any 
application  youTI  ever  have. 

- The  Citizen™ Tribute™  224.  A 24-pin  dot  matrix  solution  of- 
fering superb  word  processing,  spreadsheet, graphics  and  datapro- 
cessii^applications.  At  a price  you-U  find  surprisingly  affordable. 

The  Tribute  224  delivers  true  letter-quality  printing  at  66 
cps,  correspondence-ouality  at  132  cps,  and  drafts  at  200  cps 
(at  10  cpi).  In  standara  or  proportiorial  spacing.  And  optional 
IC  cards  enable  fonts  cind  emulations  to  be  easily  expanded. 

\bu  also  get  high-resolution  graphics.  A built-in,  push- 
feed,  variable-width  tractor  and  automatic  paper  loading  S5A- ' 
tern.  Both  serial  and  pariJlel  interfaces  for  flexible  hardwari 
compatibility.  Front  panel  access  to  most  print  functicHis.  And 
compatibility  with  virtually  every  major  software  padcage.  ■ 

All  this,  and  ids  backed  by  our  nationwide  service,  excel--  '■ 
lent  documentation,  and  12-month  warranty 

For  more  information,  call  1-8(X) -556 -1234,  Extension  34. 

In  California,  call  l-8(X)-44r-2345,  Extension  34. 

The  Citizen  Tribute  224. 

There  is  no  hightr  tribute  to 


CITIZEN 


24-pin  printing. 

*'l987Ctazen  Amen&i  Coroorauon.  Otizen,  the 
Citizen  log)  4n4Tnbute  22-*  ate  tradrauirks  of 
.-Ocizett'V&dvCo.tLcd  ^ 


Printers  that  run  like  clockwork. 
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Introducing 
a better  way  to 
scan  images. 

HP  ScanJet  Scanner 


It  only  makes  sense.  The  same  company 
that  brought  you  LaserJet,  the  world’s  best- 
selling laser  printer,  now  brings  you  ScanJet, 
a new  standard  in  desktop  scanning. 

Only  ScanJet  scanner  offers  you  so  much 
in  one  package  for  your  MS-DOS  desktop 
publishing  system.  Consider  ScanJet 
scarmer's  flatbed  design.  It  works  much  like 
your  copier,  letting  you  scan  anything  from 
wallet-sized  photos  to  hefty,  bound 
documents. 

Plus  our  Scanning  Gallery  software  makes 
scanning  easy.  Our  exclusive  PreviewScan 
lets  you  see  your  image  on  screen  before 
cropping  it.  Then  you  can  size  the  cropped 
image  to  fit  your  dimensions — even  if  it 
means  enlarging  your  original  200%  or 
reducing  it  50%.  HP's  ScanJet  scanner  is 
compatible  with  the  most  popular  desktop 
publishing  and  optical  character  recognition 
software,  too. 

What's  most  important,  though,  is  the 
end  result.  ScanJet  scanner  produces 
professional  quality  output  by  letting  you 
input  both  black  and  white  and  color 
photos,  line  art  and  text. 

What  more  could  you  ask  for?  How  about 
a price  tag  of  only  $1,990*  for  ScanJet 
scanner.  Scanning  Gallery  software  and  the 
interface  kit. 

For  a ScanJet  brochure  and  name  of  your 
HP  dealer,  call  1-800-367-4772,  Ext.  902-A. 

MS-DOS  IS  a registered  uadeinaik  of  Microsoft  CorporatMn 
‘Suggested  U S list  price 


Compare. 

EGA  by  BOCA 


256KB  Video  RAM 


Feature  Connector 


Light  Pen  Port 


Advanced  VLSI  Design 


MATIUrAaURER/ 

FRODUa 


Boca  Research,  Inc. 
•EGA  by  BOCA 

256KB 

• 

• 

• 

• 

• 

• 

2YRS 

$199 

Video-?  Inc. 

•VEGA 

256RB 

• 

• 

• 

• 

• 

2YRS 

$499 

• 

• 

• 

• 

• 

• 

I YR 

$599 

Genoa  Systems  Corp. 
•Spectra  EGA 

Model  4800 

256RB 

• 

• 

• 

• 

• 

1 YR 

$449 

ATronlcs  International.  Inc. 

•NegaGraph  Plus  256KB 

• 

• 

• 

• 

• 

• 

I YR 

$549 

IBN  Corp. 

•IBM  CGA 

256KBt 

• 

i tt 

• 

• 

• 

90 

DAYS 

$982 

EGA  by  BOCA  brings  heavyweight  Enhanced 
Graphics  Adapter  features  at  a lightweight 
price. 

When  it  comes  to  product  marteting,  a lot  of 
manufacturers  who  might  be  eager  to  point  out 
thei  r lower  product  cost  aren't  so  eager  to  enter 
a oneonone  comparison  of  product  features. 

Mot  so  here  at  Boca  Research.  Our  new  EGA  by  BOCA 
isn’t  a stripped  down  board  that'll  cost  you  a fortune 
in  options  to  make  perform.  For  only  $199,  EGA  by  BOCA 
is  a ready  to-go,  stateof-the-art  industry  standard 
Enhanced  Graphics  Adapter  that  can  stand  up 
feature  for  feature  with  the  most  popular 
boards  in  town. 

Easy  to  install,  EGA  by  BOCA  emulates  EGA 
(enhanced  graphics);  CGA  (color 
graphics);  MDA  (monochrome);  and 
tIGC  (Hercules  Graphics  Card), 

You  also  get  the  reliability  and 
compatibility  of  new,  advanced  dual 
chips.  In  other  words,  we  didn't  cut 
any  technological  comers  to  bring  you 
the  best  EGA  at  the  lowest  price. 

Other  EGA  by  BOCA  standard  features 
include  256KB  video  memory, 
diagnostics  software,  a RAM-based 
loadable  character  generator,  light  pen 
port  a protective  "screen  save''  function 
and  mote.  A feature  connector  and 
two  external  RCA  video  jacks  have 
you  prepared  for  future  expansion. 

Its  easy  to  see  why  EGA  by  BOCA 
invites  you  to  compare.  Because 
you'll  quickly  discover  that  there's 
no  comparison. 

To  order  your  own  EGA  by  BOCA  see 
your  dealer  or  contact  us  directly. 


t Rei)uire$hwoiTirnioryetparBMnop(kMB. 
ttCompatible  only  to  ttK  BIOS  IncL  but  not  the  hardware  level. 
Wil  not  be  cornpatible  with  moot  games  software. 


: B : 


BDcn 


RESEARCH,  INC. 


Al  brands  are  registered  iradematto  of  their  respective  companies. 
CQA  by  BOCA  Is  a trademarh  of  Boca  Research.  Inc. 


640 1 Congress  Avenue,  Boca  Raton,  EL  33431 
305/997-6227  TELEX  990135 


CHICLE  133  ON  READER  SERVICE  CARD 


Get  a new  handle 
onyour 

business  with  SET 


Now  you  can  handle  up  to  254  users,  all 
working  in  the  same  data  files,  with  the  SET  MultiNet 
Database  Accounting  Library.  The  accounting  soft- 
ware written  in  dBASE  III  PLUS.® 

So  whether  your  business  is  large  or  small, 
you  can  grow  to  the  limits  of  the  most  advanced 
PC  networks  available. 

When  you  want  that  special  report,  or  your 
business  needs  something  we  didn't  think  of,  5^00  can 
quickly  and  easily  modify  our  programs  to  meet 
your  needs  exactly  (because  our  dBASE  source  code 
is  included). 


And  if  you  don't  have  time 
to  make  the  changes  yourself, 
there's  a nearby  consultant  who 
can  make  them  for  you. 

So  if  your  company  has 
two  users  or  two  hundred  and 
fifty,  you  can  add  customers, 
update  records,  and  have  as 
many  people  enter  orders  as  it 
takes  to  keep  your  business  growing. 
Isn't  it  nice  to  know  there's  software  you 
can't  outgrow?  The  SBT  MultiNet  Database 
Accounting  Library. 


Now  you  can  get  a new  handle  on  your  business. 
Call  today  for  our  demo  disk,  brochure  and  for 
the  name  of  the  SBT  consultant  in  your  area. 

(415)  331-9900. 


THE  SBT  DATABASE  ACCOUNTING  LIBRARY. 

dProfessional 

Hme  & Billing 

$395 

dOrders 

Sales  Order  Processing 

$295 

dlnvoice 

Billing/Inventory  Control 

$295 

dStatements 

Accounts  Receivable 

$100 

dPurchase 

Purchase  Order 

$295 

dPayables 

Accounts  Payable 

$395 

dPayrolI 

Payroll/Labor 

$395 

dLedger 

General  Ledger/ Finance 

$395 

dAssets 

Asset/Depreciation 

$295 

dProject 

Project/Job  Accounting 

$395 

dProperty 

Tenant/Unit  Management 

$395 

dMaterials 

Manufacturing  Planning 

$395 

dMenu/Backup 

Menu/Backup 

$ 65 

MultiNet  versions  $200  additional  per  module 

One  Harbor  Drive 
Sausalito,  California  94965 
(415)331-9900  Telex  9102404708 


Macintosh,  Atari  and  compiled  versions  are  available.  Names  indicated  by  ® or  tm  are  tradenames  or  trademarks 
of  their  respective  manufacturers.  ©1987,  SBT  Corporation. 


CIRCLE  470  ON  READER  SERVICE  CARD 


V I K W 1>  O I N T S 

■ LETTERS 


tern,  I have  a directory  called  \BATCH 
that  I use  most  often.  This  way,  I only  need 
a path  for  that  directory,  plus  my  \DOS 
and  WTIUTY  directories.  Since  each 
batch  file  first  changes  to  the  appropriate 
directory,  there  is  never  any  confusion 
over  where  data  files  will  be  stored.  Fur- 
thermore, many  programs  rely  on  overlay 
or  configuration  files,  and  this  method  en- 
sures that  they  will  be  found. 

You  might  also  consider  moving  up  to 
DOSS.  Though  3 .1  and 3 .2  are  real  mem- 
ory hogs,  they  do  offer  an  additional 
means  of  creating  a large  path.  By  using 
the  SUBST  command  in  conjunction  with 
LASTDRIVE,  you  can  substitute  a long 
pathname  with  a single  drive  letter.  This 
way,  a PATH  command  such  as  SET 
PATH=D:;E::F,;G:  could  actually  refer 
to  a series  of  directories  whose  names 
would  have  exceeded  127  characters  if  en- 
tered the  usual  hot'. 

The  two-part  series  on  DOS  (PC  Lab 
Notes)  was  very  informative.  Ethan  Winer 
deserves  to  be  congratulated  for  writing  in 
a way  that  was  not  only  lucid,  but  in  .sever- 
al places,  droll. 

Mr.  Winer  points  out  that  in  batch  files. 
DOS  3.x  does  not  provide  a blank  line  by 
the  old  DOS  2 trick  of  following  ECHO 
with  a blank  space.  His  method  of  using  a 
null  character  to  achieve  this  is  a new  one 
to  me.  I usually  put  two  blank  spaces  after 
each  ECHO  to  achieve  the  same  result. 

Stephen  H.  Leech.  M.D.,  Ph.D 

Norfolk,  Virginia 

Ethan  Winer  replies: 

Tm  sorry,  but  that’s  simply  not  correct.  No 
matter  how  many  spaces  you  use,  DOS3.X 
gives  the  message  "ECHO  is  on  " or 
' 'ECHO  is  off ' unless  you  follow  the 
ECHO  command  with  a Chr$l255)  or  a 
period. 


FOINTIMPRESSIONS 

After  reading  Peter  Norton’s  rave  on  the 
Microsoft/Hewlett-Packard  Z font  car- 
tridge (Peter  Norton,  PC  Magazine.  Vol- 
ume 6 Number  7),  we  purchased  it.  How- 
ever, one  fact  missing  from  his  article  was 
that  while  the  cartridge  clearly  supports  the 
Line  Printer  8.5  font  in  landscape  mode, 
the  printer  driver  that  Microsoft  supplies 
with  Microsoft  Word  for  this  cartridge 


does  not  support  the  font.  Microsoft  per- 
sonnel confirm  that  the  driver  omits  this 
font.  They  offered  no  support  or  promise 
of  a fix  for  this  omission  and  stated  they 
did  not  realize  there  was  a problem  until 
we  called  them. 

Patricias.  Olsen 
Houston,  Texas 


CORRECnONS/AMPUnCATIONS 


The  SAM3001  computer  reviewed  in 
"The  Cheapest  ATs  Ever"  (PC  Maga- 
zine, Volume  5 Number  18)  was  incorrect- 
ly identified  as  a product  composed  entire- 
ly of  Samsung  parts.  HiTech  International, 
which  distributes  this  computer,  provided 
PC  Magazine  with  this  information.  And. 
indeed,  the  review  machine  that  we  re- 
ceived performed  like  a Samsung  comput- 
er. However,  we  have  subsequently 
learned  that  HiTech  reserves  the  option  of 
including  non-Samsung  components  and 
boards  in  its  computers  and  that  the  ma- 
chine you  purcha.se  may  not  be  the  exact 
configuration  that  PC  Magazine  reviewed, 
tested,  and  picked  as  the  Editor’s  Choice. 

Microlytics’  Word  Finder  does  support 
looking  up  synonyms  of  synonyms  and  al- 
lows backtracking  through  previously  re- 
quested synonyms  (“Electronic  Thesauri: 
Four  Ways  to  Find  the  Perfect  Word,”  PC 
Magazine,  Volume  6 Number  1 ). 

The  correct  address  for  Tech  Styles,  maker 
of  the  C:DOS:RUN  T-shirts  (First  Looks, 
page  54,  PC  Magazine,  Volume  6 Num- 
ber 7),  is  P.O.  Box  1877,  Winter  Haven, 
FL  33882. 


HOW  TO  WRITE  TO  PC  MAGAZINE 

Do  you  have  a comment,  compliment,  or 
criticism  about  something  you’ve  read  in 
PC  Magazine?  A question  you’d  like  to 
open  up  to  other  readers?  Then  send  your 
opinion  on  paper  or  disk  to  Letters  to  PC 
Magazine,  One  Park  Avenue.  New  York, 
NY  10016,  or  through  MCI  Mail  to 
PCMAGAZINE  at  address  1 57-9301 . 

All  letters  become  the  property  of  PC 
Magazine  and  are  subject  to  editing.  We 
cannot  publish  letters  that  do  not  include  a 
name,  address,  and  phone  number  for  ver- 
ification. We’re  sorry  we’re  not  able  to  an- 
swer letters  personally . 


Takj^Two 
Takes 


AhnAt 


#2  IS  GUNNING 
FOR#l 


Wher.  you’re  hunting  for  the  best 
quality  hard  disk  back-up,  don’t  let  fast 
talk  fool  you.  Promising  performance  is 
easy.  It’s  another  thing  to  consistently 
deliver  it. 

TikbTVo™  delivers.  It  delivers 
proven  reliability. 

A PC  Magazine  Editor’s  Choice, 
TakETwo  t^es  top  honors  for  quick, 
dependable  proteaion . . . everytirae . 
That’s  why  TakETwo  is  the  corporate- 
wide standard  of  G.E..  Exxon.  Riston 
Purina,  New  Jersey  Bell  and  over  100 
other  business  leaders. 

When  it  comes  to  the  safety  of  your 
data,  you  need  protection  that  won’t 
fail,  rion’t  take  a chance.  TakeT wo. 

•20REBAW~ 

.Mail  your  Tak^Two^ 
registration  card  and 
your  sales  receipt  to 
USS,  You’U  receive 
a S20  check  in  8 
to  10  weeks. 

Offer  expires 
8-31-87 
Limit  one  per 
customer. 


1-800-892-0007 

(In  Virginia.  ■'05-S56-00(F) 

United  Software  Security,  Inc. 

8133  Leesburg  Pike.  Suite  8(K).  Vienna.  VA  22 180 

Your  rights  may  not  be  assigned  or  trans/emtt.  Thttojff&is 
ixUd  uSere pmhtiitltd,  rtslrieutt.  IfcemedorUustd  Good 
only  in  dttX'SA  and  Canada.  Proofs  of purvbasebecomr 
Ibe  property  of  I 'SS  Inc.  and  cannot  be  returned  Duplicate 
rerpiests  uiU  not  be  returned 

^rAJuT%'»is  R trademark  of  ( alted  Software  Seeurtty,  Inc. 
Cartoon  is  a copyrighted  symbol  of  HST. 


CIRCLE  308  ON  READER  SERVICE  CARD 


10  BIG  REASONS  IT’S  TIME  YOU 
CHANGED  YOUR  EDITOR  TO  BRIEF 


1 FUNDAMENTAL  TRUTH.  !f  you  are 

a programmer,  you  use  your  editor  more 
than  any  other  tool.  If  it  isn't  the  best, 
the  fastest,  the  most  versatile,  the  most  produc- 
tive, well.  then  neither  are  you! 

OUR  ENTHUSIASM.  WhUe  we  do 
not  publish  BRIEF  we  wish  we  did.  We 
sell  so  many  BRIEFs  that  we’ve  been 
advertising  it  non-stop  since  it  was  introduced 
two  years  ago  We're  not  alone  in  our  enthu- 
siasm 'Hiere  is  no  end  of  accolades  from  other 
admirers: 


BRIEF  Encounters 

"Ihe  word  IS  getting  around  that  BRIEF  is 
simply  the  best  text  editor  you  can  buy  ' 

John  Dvorak  in  Infoworld 

"In  the  last  five  years,  only  a handful  of 
appbcations  have  altered  the  way  we  use 
nucrocomputers  The  winners'  impact  is 
astounding  BRIEF  is  a winner'  thai  will  most 
definitely  change  the  way  we  develop  applica- 
tion software  " Data  Based  Advisor 

"Overall.  BRIEF  is  an  excellent  and  effiaem 
editor  with  capabilities  that  are  truly  useful  if 
you're  a serious  programmer  or  developer  of 
commercial  ai^lications.  the  BRIEF/dBRIEF 
package  is  one  of  the  best  investments  you 
can  make  " PC  Magazine.  7/86 

Every  time  I've  mentioned  text  editors  I've 
got  a raft  of  mail  urging  me  to  try  Brief  Now 
that  I‘ve  tried  it  I see  why  It  has  windows— 
boy.  does  it  ever  have  windows'  it  will  do  )usl 
about  anything  you  want  it  to.  look  no 
funher  recommended  ' Jerry  Pournelle. 

12/86 

Best  editor  of  10  compared 
Dr  Dobb 's  Software  Tbois 


UNDO.  NOT  UN-DELETE.  Don't 
confuse  the  two.  BRIEF  doesn't  just 
keep  snapshots  of  recent  deletions 
should  you  want  to  pick  them  up  from  the  cut- 
ting room  floor.  It  can  reel  the  whole  film  back- 
ward undoing  any  command  that  aflected  the 
cursor  or  the  text  Watch  it  undo  a global  re- 
place, for  example  Uncanny  It  can  back  up 
300  times,  all  the  way  to  the  beginning  of  a ses- 
sion. "Works  like  a dream",  said  neCJournaJ 

6SWPT.T.  GAMES.  Leave  BRIEF,  run 
your  compiler,  print  out  the  error  mes- 
sages. load  up  BRIEF  again?  No  way! 
Run  your  compiler  from  inside  BRIEF*  It  will 
point  to  each  enor  line  m your  source  pro- 
gram. still  loaded  in  memory,  for  immediate 
editing  You  don't  have  to  leave  BRIEF  to  use 
DOS  either  BRIEF  disappears  from  the  screen 
to  get  out  of  your  way,  but  say  bye  to  DOS  and 
BRIEF  pops  back  to  the  screen,  as  do  ail  the 
files  you  were  working  on. 

KEY  WHIZ.  You  can  reassign  BRIEF's 
command  keyhits  to  whatever  keys 
you're  used  to.  even  your  old  editor's, 
so  you  don't  have  to  send  your  fingers  back  to 
school.  Macro  execution  can  be  assigned  to 
single  keys.  Or  you  can  tell  BRIEF  to  listen 
while  you  tap  out  a complex  routine  It  will 
save  and  playback  faithfully,  a shortcut  macro 
without  a single  line  of  coding. 

8MUm-LINGUAL.  BRIEF  s macro 
language  is  perfect  for  writing  format- 
ters for  your  language  which  indent, 
match  up  parentheses  and  brackets,  and  set 
up  statement  templates  for  fill-in.  BRIEF  comes 
with  C language  support  already  built  in. 

Others  have  written  macros  to  format  Pascal, 
BASIC.  LISP.  Prolog,  FORTRAN 


dBRlEF. 

The  Power 
Environment  for 
dBASE  Programming 

Many  worthy  utility  products  supply  needs  that 
dBASE*'s  prograinming  language  doesn  ’t— 
dUTILTM,  dFLOWTM  and  a host  of  others 
Trouble  IS.  you  have  to  use  them  separately, 
then  combine  then  output  into  your  dBASE 
program  files 

No  longer  dBRlEFTM,  wntten  in  BRIEF'S  macro 
language,  grabs  hold  of  BRIEF  and  turns  it  into 
a complete  dBASE  III  and  II!  Plus  programnung 
domain  Using  BRIEF's  underlymg  shell  capa- 
bilities and  its  own  interfaces.  dBRlEF  can  run 
external  utility  libraries,  plus  dBASE  itself,  and 
Imk  to  the  QipperTM.  Foxbase+TM  and 
Quicksilver  compilers,  all  with  dBRlEF  still 
loaded  and  running  the  show  It  can  do  what 
BRIEF  already  does  plus 

• Convert  a screen  layout  into  dBASE  code  for 
interactive  data  entry 

• Display  dBASE  file  structures  m windows. 

a great  convenience  alongside  your  program 
files 

« Expand  keystrokes  into  full  dBASE 
statements 

• Indent  automatically  for  clegic  display 

• Create  databases,  index  files,  invoke  Ashton- 
Tile  s dFORMATTM  and  dCONVERlTM, 
draw  lines  and  boxes 

"Sunply  marvelous  programming  environment 
for  writing  and  editing  dBASE  programs  . 

PC  Magazine.  7/86  Source  code  mcluded! 

Requires  BRIEF  1 32  or  later  and  3d4k.  512k  to 
run  dBASE  within  dBRlEF.  640k  and  harddisk 
recommended 


3 WINDOWS  ON  THE  WORLD.  Why 

the  excitement'’  First,  BRIEF’s  architec- 
ture Any  number  of  files  of  virtually 
any  length  can  be  open.  (Start  BRIEF  with 
to  prove  It.)  Open  as  many  tiled  windows  as  fit 
the  screen— over/under  and  side-by-side— to 
work  on  any  of  your  files.  Open,  close,  and 
resize  windows  as  you  go  In  each  window,  full 
screen  or  tiny,  all  Siting  techniques  are  at 
hand— high-speed  cursonng.  piagmg  up  and 
down,  horizontal  scrolling,  optional  word  wrap 
Load  the  same  file  m any  number  of  windows 
to  view  different  areas  simultaneously  A 
change  in  one  changes  all.  Cut  and  paste  text 
blocks  between  windows  and  files,  or  into  buf- 
fers for  later  recall.  All  files  stay  in  memory,  so 
you  can  always  go  back  to  smp  some  more. 

4 WHOLLY  MACROS. 

Much  of  BRIEF  was  writ- 
ten m Its  own  macro  lan- 
guage It  IS  that  powerful'  The  lan- 
guage and  Its  compiler  come  with 
every  copy,  as  do  many  standard 
macros,  with  source  code  for 
learning  by  example  It  is  a com- 
plete language  with  conditionals, 
loops,  recursion,  global  and  local 
variables,  even  data  types  It  can 
control  files,  windows,  and  the 
keyboard  It  has  structure.  32-char- 
acter variable  names,  and— not  at 
all  like  1-2-3* 's  cuneiform— is  en- 
tirely readable,  like  a hybrid  of 
LISP  and  C With  it  you  can  de- 
velop a library  of  routines  to 
power  BRIEF  your  way 


9 QUICKER  PICKER-UPPER.  Look- 
ing for  something?  BRIEF  has  full  UNIX*- 
like  expression  search  tools  to  forage 
and  find  and  fix  any  file  m memory.  Literal  str- 
ings with  wildcards  and  character  mask- 
ing, sure.  But  also  indifference  to  case  or  inter- 
vening characters,  [aeiou]  to  match  all  vowels, 
or  [ - aeiou]  to  match  anything  but  vowels. 
[a-f,l4nj  to  match  character  ranges,  beginning 
or  end  of  line  searches,  even  multiple  choice 
pattern  matching  and  replacement. 

REASONS  U THROUGH  20: 

11.  BRIEF  comes  with  a color  option. 
You  can  select  your  own  color 
scheme  anytime,  12.  It  supports  EGA’s  434ine 


mode  and  can  display  up  to  126  lines  long. 

13.  Full  8-bit  ASCII  display,  the  whole  charac- 
ter set  can  show  on  screen  14.  Full  path  sup- 
port. IS.  Command  line  start-up  flags  to  modify 
BRIEF’S  behavior,  change  a path  name,  or  run 
a macro:  for  example  "wp"  which  turns  BRIEF 
into  a word  processor  with  wraparound  and 
margin  setting  16.  Automatic  file  save  dunng 
idle  moments.  17.  CJompatibility  with  most  stay- 
resident  programs  (like  Sidekick’ll),  multi- 
taskers  flike  Microsoft  Wmdows'l’M)_  and  net- 
works. 18.  A bulletin  board  with  public  domain 
macros  contributed  by  a mushrooming  cult  of 
macromancers  19.  No  copy  protection 
20.  Context  sensitive  help,  and  phone  support 
from  the  publisher. 


Biwl  needs  192k  nonnally  320k  lor  compile  feature  'Produci  must  be  returned  m reaolable  condbon 


NEWVERSION  2.0  • languages  • Regu- 
lar expressions  match  over  multiple  lines  • Faster  undo  & expres- 
sion search  • Added  types  of  block  marking  • Optional  borderless 
windows  • Supports  displays  with  127  lines,  255  chars  • New  docu- 
mentation with  tutorials  on  regular  expressions  and  macros 
30  DAY  TRIAL  with  no-questions-asked  money-back  guarantee! 

800  PC-BRAND 

List  Prices:  BRIEF:  *195,  dBRlEF:  *95 
BRIEF/dBRIEF  Combination:  *275. 

PC  BRAND  Prices:  CALL 


CIRCLE  310  ON  READER  SERVICE  CARD 


PC  BRAND:  CAREFULLf  CHOSEN 
PROGRAMMER  TOOLS 


WINDOWS 
FOR  DATA 

M 'soft  Windows  Compatible 

Windows  for  DaiaTM  adds  the  poaz 
and  practicality  of  window  peti- 
tioning for  entering  data  in  your  applica- 
tK»i  Powerful  held-level  functions  let  you 
speaiv  prompt  string,  field  length,  data 
type,  screen  location,  picture,  receiving 
vaxieible.  etc  Held  o^eons  can  require  or 
prevent  entry,  cause  beeping  on  invalid 
entry  or  overflow,  attach  field -^leafic  help 
meseges.  functions  to  call  for  entry  valida  ■ 
twn  You  control  which  keys  clear  a field, 
jump  to  next  or  prior  fields,  quit,  etc 
'Hie  Windows  for  C subset  has  all  the 
windowing  functions  without  data  entry 
Unlimited  windows,  defined  in  C struc- 
tures for  reference  throughout  your  pro- 
gram. can  be  made  either  to  pop  up  or 
permanently  overwrite  the  saeen  Rou- 
tines scroll  and  highlight  lists  with  arrow 
keys,  read  and  scroll  ASCII  files  both  ways 
in  windows  Logical  treatment  of  video  at- 
tributes permits  unchanged  programs  to 
run  on  color  or  monochrome  Colors  of 
windowsaresetindividually  Allfunctions 
are  in  separate  modules  CMy  those  used 
are  linked  Only  buffers  holding  on-screen 
or  temporarily  obscured  windows  occu- 
py RAM.  others  released  dynamically 
Gear  documentation 
Specify  ccsnpUer  List  PC  Brand 
Windows  for  Data  $195  $149 

Windows  for  C $295  $259 

HALO  GRflPmCS 
SYSTEM  MnM-Boud 

Giapbiea  Ubnry 

The  premier  graphics  library  that  got  the 
ball  rolling  for  PC-based  graphics  and  has 
grown  so  omrupotent  that  it  supports  wer 
2S  graphics  bofuds  — including  IBM's 
EGA  and  Nr  9 Revoli^n's  hi-res  senes  — 
and  has  a multitude  of  mouse  and  printer 
drivers  All  that  m eacdi  box.  Separate  C 
versions  for  Lattice,  M 'soft.  Aziez.  CI86 
What  does  Multi-Halo  do'’  A down  to  the 
last  iiHxel  graphics  library  plus  funaions  to 
reset  drivers  so  distributed  program  can 
run  on  anything  Vfonderful  value  for  single 
license  Costly  royalties  though  for 
redistribution  Specify.  S0315  & Language 
List  *300.  Vie  *ZtB.  With  Dr  Halo  II  a free- 
standing "plaint’'  Last  *440,  Us  *299. 


CLIPPER  /VtOfTI  Nantucket  help  techniques  for  apiplications.  a de- 

bugger,  and  It  supports  Expanded  Mem- 

Compile  dBASE  for  ^peed,  PmtecUon  j,  jj^yond  dBASE  with 

1.024  fields  per  data  base  and  2,043 
active  memory  variables 
GiWier  has  the  power  to  save  and  re- 
store multiple  screens  to  and  from  mem- 
ory variables  You  can  also  create  over- 
lays. call  object  modules  compiled  mother 
languages  and  create  function  libraries 
to  Imk  with  your  applications  Power  and 
flexibility  make  it  the  • 1 dBASE  compiler 
List  $096.  PC  Brand  Call. 


ChppjerTM  turns  lumbering  dBASE* 
mto  a spieed  dMON  with  benefits 
bobbing  in  its  wake  your  source  code  is 
submerged  from  pubbc  view,  you  can 
distribute  your  compiled  appli^tion  with- 
out royalties,  and  your  custi^nersdonl 
even  need  copies  of  dBASE'  'Die  ^nng 
'87  Clipper  offers  index  files  ccxnpiatible 
with  dBase  III  Plus,  and  networking  capa- 
bilities to  run  compiled  programs  on  ma- 
jor networks  supporting  DOS  3. 1 with  no 
restrictions  on  number  of  users  Clipper 
offers  arrays,  menu-buildtng  commands, 
user -defined  funaions.  context-sensitive 

McMAX  /Vom  Nantucket 

Like  dBASE  for  the  Madntosh 

McMaxTM  IS  like  runrung  dBASE  on 
frie  Macmtosh  It  combmes  an 
easy-to-use  menu-dnven  ASSIST  mode 
using  the  Mac  interface,  an  interaaive 
command  mode  like  dBASE  at  the  dot 
prompt,  and  an  application  programming 
language  fully  ccxnpatible  with  dBase  Ifl 
Ii  gives  you  the  power  to  create  dBASE 
language  applications  on  the  Macintosh 
and  transfer  back  and  forth  to  the  IBM* 
world  McMax  accommodates  up  to  16 
million  records,  32,000  charaaers  per 
record.  255  charaaers  per  field,  and  up 
to  32  files  open  concurrently  No  copy 
proteaion  list  $295  PC  Brand  Call 


selves'' 

t)reak:ng 

riev^opersdoposei'^  tettere. 

ducts 

OP®""®  ran  areas' , 


MICROSOFT  C 4.0 

A Great  C BatOe  Rages  and  You’re  Winning 

I bundles  a source  debugger  and  a 


I "make",  and  sports  a "huge"  mem- 
ory model  pjermitting  single  data  ob- 
leas  larger  than  64k.  but  what  's  really 
impressive  about  Microsoft  C are  the 
benchmarks  reported  in  Dr  Dobb  s 
Microsoft  runs  away  from  a field  of  17 
winning  11  of  27  benchmarks 

The  CodeViewTM  debugger  uses 
windows  to  show  everything  on  one 
screen  source  alongside  disassembled 
objea,  variables,  stack  and  registers 
Drop  down  windows  obviate  learning 
of  commands  "A  source-level  debug- 
ger that  puts  the  rest  to  shame  " said 
[)obb's 

Microsoft  C has  five  memory  models 
for  code  and  data,  plus  non-library  sup- 


port for  another  thu'teen,  and  boasts 
alternate  math  packages  for  speed  ver- 
sus accuracy,  with  or  without  8087/ 
80267  chips 

Both  linker  and  library  manager  are 
part  of  the  package,  as  is  the  "make" 
which  knows  how  to  rebuild  any  size 
projea  by  compiling  only  elements 
which  have  changed 

It  is  reportedly  used  by  Lotus. 
Ashton-Tate  and.  fittingly.  Microsoft 
Itself  to  develop  Windows  Dobb  s calls 
it  ihe  best  MS-DOS  C development 
envHonment  value  today  [for]  virtually 
any  kind  of  program  conceivable  " 

320k  suggested 

Ask  for  List  PC  Brand 

G0500  $450  $295 


C TREE  & R-TREE  B-Hee  File  Manager  Now  Hcus  Report  Generator 


e-tiee:  Seasoned  to  perfeaion, 
c-ireeTM  is  the  only  major  b-lree  file 
manager  with  network  support  in  the 
standard  low-cost  version  It  allows  mul- 
tiple users  to  access  an  index  file  simul- 
taneously ever,  during  updating  Record- 
locking routines  are  provided  for  DOS 
3 X.  UNIX  and  XENIX 
C-tree  even  comes  in  C source  code, 
yet  there  are  no  royalties  Source  sticks 
to  K&R,  so  C-iree  is  portable  Tfests  in 
many  environments  prove  it 
C-tree  permits  any  number  of  keys 
for  a data  file-alpha,  numenc.  even 
floating  point  It  handles  files  with 
varied  record  lengths  and  keeps  multi- 
ple keys  in  one  index  file  Has  both  high 
level  ISAM  routines  to  handle  details 


with  minimum  coding,  and  decomposed 
step-by-step  funaions  you  can  access 
direaly  In  short,  you  get  the  works 
t-ttee:  thousands  of  c-tree  users  (and 
you)  now  have  a suddenly  expanded 
ability  to  produce  ad  hoc  reports  from 
files  maintained  by  c-tree  (v  4 1 and 
up)  Just  link  a file  description  to  the 
r-tree  library,  and  all  you  need  is  an 
ordinary  text  editor  to  wnte  any 
number  of  report  scripts  with  no  further 
C coding  Reports  can  access  data  in 
several  files,  selea  on  criteria,  join  the 


findings  into  new  logical  records,  sort 
th^.  calculate  new  fields  and  columns, 
tabulate  by  any  number  of  control 
breaks  The  script  files  show  a visual 
representation  of  the  report  image  for 
easy  creatKm  and  maintenance  of  even 
elaborate  layouts  r-treeTM  comes  in 
source,  boasts  the  same  portability  as 
c-tree.  and  fits  any  compiler 


List 

PC  Brand 

C-tree  F0660 

$395 

$329 

r-tree  F066S 

$295 

$245 

Combined 

$650 

$541 

POLYTRON  VERSION  CONTROL 

Source  Code  Control  for  Any  Language 


dBC  Lattice  Library  Maintains  dBASE 
Compatible  Files  With  the  Power  and  Speed  ofC 


dBC^  links  C to  dBASE.  It  creates  and 
maintains  files  and  their  undei^s  whxrh 
exactly  replicate  dBASE  file  design  So 
dBASE  can  read  and  update  them  And 
the  reverse  dBC  can  use  any  files  aeaied 
by  dBASE  Now  C and  dBASE  can  operate 
on  the  same  data  bases  interchangeably 
That  opens  up  the  widespread  t^tiire  of 
dBASE  installations  to  exploitation  by  C 
programmers.  Tap  that  market,  avod  the 
resKleni  dBASE  language,  and  gam  the 
advantages  of  C with  this  single  produa 
dBC’s  funaxins  parallel  all  dfiASE’s  file 
handling  commands,  many  decompiosed 
to  give  closer  control  Each  backed  by 
demo  source  files  on  disk 


Use  dBC  for  custom  work  for  clients,  or 
on  Its  own  It's  a ccxnplete  ISAM  file 
manager  for  C whether  or  not  dBASE  will 
be  used  in  tandem,  supports  all  four 
memory  models,  and  can  have  sixteen 
mdex  arid  data  files  open  Big  discount  to 
layers  of  both  dBASE  II  and  III  versions 
Spe^  Lattice,  Micrcsoft  3 x,  or  DeSmei 
Versions:  List  PC  Brand. 

LOOIl  For  dBASE  II  *250  *195 

LCai  WiltiSouioe  "SOO  *390 

Lom  For  dBASE  IB  *250  "MS 

LCm  WdhSouice  •500  »390 


PVCS  allows  programmers,  projea 
managers,  librarians  and  system  ad- 
ministrators to  control  the  proliferation 
of  revisions  and  versions  of  source 
code  in  software  systems.  Independ- 
ent programmers,  the  leading  soft- 
ware publishers  and  LiAN  companies, 
and  hundreds  of  Fortune  1000  compia- 
rues  rely  on  PVCS  to  store  and  re- 
trieve multiple  revisions  of  text  It 
maintains  a complete  history  of  revi- 
sions as  an  "audit  trail  ",  generates 
status  reports,  and  uses  intelligent 
‘difrerence  deteaion  " to  minimize 
disk  space  for  each  new  versxsn 
On  CJorporate  and  Network  PVCS  si- 
multaneous changes  to  a module  are 
merged  into  a single  new  version.  If 
changes  conllia.  the  user  is  notified 
Tlie  "Logfiles  ' used  to  track  changes 
are  interchangeable  between  any 
PVCS  produa 


Corporate  PVCS  is  for  multiple  pro- 
grammers. It  includes  "branching"  to 
maintain  code  when  programs  evolve 
on  multiple  paths  Personal  PVCS 
ofrers  most  of  the  power  and  flexibility 
of  corporate  PVCS.  but  excludes  mul- 
tiple programmer  features  Network 
PVCS  IS  the  Corporate  version  for 
LANs  File  locking  and  security  levels 
can  be  tailored  to  each  projea 
PoiyMake  Still  using  a prehistoric 
Make’  Step  up  to  PolyMake.  the  most 
piopular  and  powerful  Make  utility 
Most  flexible  macros  of  any  Make 
Now  integrated  with  PVCS  and  Poly- 
Librarian  for  faster  performance  and 
precise  configuration  management 
Ask  for  list  PC  Brand 

Personal  PVCS  M4t  *109 

Corporate  PVCS  *396  *309 

Network  PVCS  CaB  Call 

PolyMake  *149  *109 


For  Orders  or  Literature,  Call  Us  at.... 

800  PC-BRAND 

That's  (800)  722-7263.  In  NY  State  call  (212)  242-3600 
PC  Brand,  150  5th  Ave,,  New  York,  N Y 10011-4311 

Ttelex  667962  (SOFT  COMM  NYK) 


1967  pc  BRAND 

Pt  IMS.  wrnia.  and  Kwcii>cat<ont  tub|Kt  to  crwts*  wirtoui  nt 


TODAY^s  TOP  QUAUTYAIDS  TO 
PROGRAMMING  PRODUCTIVITY 


PANEL  PLUS  Ubraiy  Source  For  Complete  FortabUity 


SUPER  SOURCE 

Two  great  debugging  and  documenta- 
t)on  tocds  that  support  C,  Modula. 

Pascal.  BASIC,  ai^  dBASE 

Source  Print 

Author  Alan  Simpson  writes  "the  best 
overall  debugging  technique  is  to 
draw  lines  to  connect  all  the  IFs  and 
IX)  WHILES  etc  with  their  ENDIFs  and 
END[X)s.  U&e  a pen  or  pencil  to..." 
Well  thanks.  Alan,  but  we’ll  let  Source 
Print  do  It  for  us  It  draws  vertical  lines 
to  connect  all  such  beginiungs  and  end- 
ings in  a vivxl  di^lay  of  your  program's 
organeation  And  it  can  print  programs 
with  page  numbers,  headings,  line 
numbers,  indent  automaticahy,  throw  in 
a table  of  contents  and  a cross- 
reference  index.  "Occasionally  a utility 
comes  along  that  makes  a programmer's 
life  much  easier.  Source  Print  is  such  a 
program"  says  KT  Magazine  List  $75. 
Ours;  $60 

..and  D^ee  Diagrammer 

TVee  Diagrammer  prints  an  organizatwn 
chart  of  your  program's  structure  show- 
ing the  hierari^y  of  function,  procedure, 
and  subroutine  calls.  Shows  at  a glance 
what  routines  call  each  other  for  clearer 
debugging.  Every  shop  should  have 
this  impjortant  documentation  tool,  list 
$56.  Ours:  $45 


GREENLEAF 

LIBRARIES 

Functions 

C source,  assembler  source,  and  bi- 
nary libraries  of  225  functions  for  many 
compilers.  Stresses  tight  functional 
groupings  to  minimize  loading  code 
your  application  may  never  use  Manu- 
al's 250  pages  help  select  functions,  as 
do  demos,  bulletin  board.  Has  DOS  ex- 
tensions for  file  and  directory  Screen 
tools  for  clearing,  scrolling,  cursor, 
color,  pixel  access  String  operations  to 
add,  delete,  sort  string  pointers  for  top 
speed.  Plus  graphics  primitives,  key- 
board stams,  F-  key  assignment,  time/ 
date,  read  registers,  get  memory  size, 
peek.  poke,  plenty  more.  Specify  com- 
pUer  list  $188.  Here  $139 

Cont/nimicaCfons 

COTimunicate  from  within  your  own  C 
programs!  Over  120  functions  and 
demo  programs  in  C and  assembler 
source  to  set  up  interrupt-dnven  asynch 
communications  for  up  to  16  channels 
Up  to  9600  baud.  ASCII  or  binary,  any 
parity  or  word  length.  8250  UARTs, 
Xon/^off  and  Xmodem.  WideTVack  re- 
ceive Goodbye  separate  communica- 
tions software  Spe^y  compiler.  List 
$185.  Us;  $139 


RYAN-McFARLAND 

KiUer  FORTRAN  Optiuizs. 

Complete  implementaQon  of  ^ 

FORTRAN-77,  the  first  PC  FORTRAN 
certified  by  the  GSA  at  the  highest  level. 
It's  a mainframe  compiler  moved  to  PCs. 
Your  programs  can  wander  between  all 
size  of  mac^unes  Programs  up  to  640k 
(bigger  using  overlays),  arrays  over  64k. 
long  list  of  VS,  VAX  and  FORTRAN-66 
extensions  Has  debugger,  overlay  linker 
But  what  really  sets  it  apart  is  optimiza- 
tion Ckimixler  reduces  the  number  of 
executable  instructions  to  the  minimum 
and  takes  advantage  of  each  processor's 
features  to  deliver  lighuiing-fast  object 
code  R-M  has  written  FORTRAN  com- 
pilers for  IBM,  DEC,  etc  for  20  years 
No  greater  expert  list  686  Us;  Call. 


There  are  no  screen  design  and  data 
entry  tools  quite  like  Panel  Plus  Design 
a saeen  under  program  control,  use 
Panel's  utility  to  "run"  and  test  it  field 
by  field,  then  pass  it  to  Panel's  code 
generator  which  debvers  C source 
code  Options  style  the  code  to  your 
compiler's  liking  Then  do  whatever  you 
want  to  the  source  afterward  The  code 
calls  Panel  Plus's  function  library,  but 
now  the  library  comes  m source,  so 
everything  produced  is  highly  portable 
Not  like  screen  managers  that  deliver 
object  libraries  leaving  you  to  write  the 
detailed  code 

A single  screen  design  can  have  1000 
fields  stacked  as  visual  overlays  up  to 


127  levels  deep  or  as  pop-ups  Each 
field  can  be  boxed,  colored,  multi-row 
word-wrapped,  scrolled  both  ways  if 
larger  than  its  view  ajoenure.  assigned 
a help  and  error  message,  accept  only 
certain  characters,  or  match  a picture, 
check  data  after  entry— proper  dates, 
number  ranges,  etc  —or  against  your 
own  vabdation  routines  Customse 
Panel's  lest  utility  with  these  routines 
Panel  Plus  will  operate  in  graphics 
mode  via  interfaces  to  graphics  prod- 
ucts it  supports  Handles  EGA  s 43  line 
screen  Adapts  to  vanous  keyboards, 
screens,  operating  systems  Mapr  tool 
for  the  serious  developer 
List  $495  PC  Brand  $396 


BASTOC 

TYansiates  BASIC  bito  C 

For  a trifling  price,  BASTOCTM  moves 
truckloads  of  BASIC  code  over  to  C It 's 
a translator  whx:h  takes  in  Microsoft 
Extaided  BASIC  and  emits  pure  K&R  C 
for  Microsoft  or  Lattice.  Structures  even 
convoluted  BASIC  code.  Optimized  to 
dramatically  reduce  execution  tune 
Converts  to  integers  those  variables  in 
BASIC  programs  which  do  not  need 
floating  point.  Where  BASC  uses  full 
assignment  statements  to  increment 
counters,  BASTOC  conveits  to  C's  com- 
pact form.  Dynamic  string  allocation 
ends  BASIC's  catatonic  garbage  collec- 
tion Huge  worksaver.  Ask  for;  S0375. 
list:  $486.  PC  Brand.  $389 


Shopping  List  for  the  Power  Workbench 


ASSEMBLERS  A DEBUGGERS 

Advanced  TraceAS  Morgan.  ASM  Interpreter . . 
C-Spiite  Debugger  by  Lattice,  source  level . . . . 
Microsoft  Macro  Assembler  with  Utilities  . . . . 

PAStA66  by  Phoenix.  Macro  Assembler 

Periscope  I Debugger  from  The  Periscope  Co. . 

Perisco^  II  w/NMI  Breakout  Switch 

Periscope  ll-Xsoffivareon/y 

Pfix86  Plus  by  Phoenix.  Symbolic  Debugger 
BASIC  LANGUAGE 

Microsoft  BASIC  Intemreter  for  XENIX 

Microsoft  QuickBASIC  Compiler  full  BASICA 
BORLAND  PRODUCTS 
Reflex  & Reflex  Workshop 
Reflex  Oara  Base  System 

Reflex  Workshop 

Turbo  Besic  New 

Turbo C Compiler  New..  . 

Turbo  Lightning 

Turbo  Pascal  & Tutor  New 

Turbo  Pascal  with  6067  & BCD 

Turbo  Tutor 

POLYTRON  PRODUCTS 
PVCS  Corporate-Source  Code  Control  Sysi 

PVCS  Personal 

PVCS  Network 

PolyMake  Comptefe  Make  Utility 

PolyLibrarian  Library  Manaper 

PolyLibrarian  II  Library  Manaer 

PolyShellUN/X-Z/ke  Command  She//. . . 
PolyXREF  Complete  Cross  Pel  Utility 

PolyXREF  One  language  only 

PolyBoost  The  Software  Accelerator 
PolyOesk  111  3rd  Generation  Desktop  Org  . . 

PolyDesk  III  Add  On  Tools 

DATA  BASE  MOMT 

BRIEF/d6RIEF...8rre/  lor  DBASE  III 

CLIPPER...trom  Nantucket 

McMAX...dB/4SEtorMAC/rom  Nantucket . . 
dBx...dBASE  to  C Translator  by  DESKTOP  Al 

with  Library  Source  Code 

with  Full  Source  Code 

dBC  . .from  Lattice.  .ma/nta;ns  DBASE  h/es  . . 

with  source 

dBCIII  Plus,  supports  multi  user  DBASE . 
with  source 


C COMPILERS 

C86  PLUS  by  Computer /nnoyat/ons...  New . 

Lattice  C Compiler  from  Lattice 

Let's  C Compiler  by  Mark  Williams 

with  CSD  Source  Level  Debugger 

MWC-66:  Mark  Williams  C Development  . 
Microsoft  C Compiler  4.0 

C INTERPRETERS 

C-Terp  by  Gimpei  Software 

Instant  C by  Rat/onat  Systems  

Inleractive-C  by  IMPACC  with  debugging . 
RUNtC  Professional  from  Lifeboat 


TEXT  EDITORS 

Brief  from  Solution  Systems 

Edix  by  Emerging  Tech. ..Multi-screen 

Epsilon  by  Lugaru  Software,  like  EMACS . . 
FirsTime  by  Spruce  Technology.  C syntax  . . 

Kedit  by  Mansfield,  similar  to  Xedit 

LSE,  the  Lattice  Screen  Editor  Multi  Window . 

Pmate  by  Phoenix,  with  Macros 

Vedll  by  Compuview 

Vedil  Plus  by  Compuview 

PILE  MANAGERS 

Btrieve  by  Softcraft,  no  royalties 

Btrieve  Network  by  Softcraft 

C-Tree  by  FairCom  ■ no  royalties,  source 

R-Tree  by  FairCom-fleporr  Generator 


LIST  us 
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125 

99 

125 

100 

195 

115 

150 

99 

185 

129 

250 

195 

595 

465 

395 

329 
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C-Tree  & R-Tree  Combo  by  FairCom 

dbVista  single  user  DBMS  by  Raima . . 

dbVista  multi-user  DBMS 

Opt-Tech  Sort  Can  sort  Btrieve  hies 

SCREEN  DESIGN 

Curses  by  Lattice.  UNIX  screen  designer  . 

with  ^urce 

Greenleat  Data  Windows  New 

with  source 

Panel  Plus  by  Round  Ni/f.  no  royaff/es  New 

View  Manager  for  C by  Blaise  . 

Vitamin  C by  Creative  Programming . . . . 

VC  Screen  by  Creative  Programming 
WindowstorC  Vermont  Creative  Software 
Windows  lor  Data  includes  Windows  forC  . 
ZView  Data  Management  Consultants 
GRAPHICS 

Essential  Graphics  by  Essential,  no  royalties 
QSS  Graphics  Development  Toolkit 
GSS  Kernel  System  by  Graphic  Software 

GSS  Metafile  Interpreter 

Halo  by  Media  Cybernetics 

with  Dr.  Halo  II 

Halo  for  Microsoft  includes  all  fonts 
COMMUNICATIONS 
Asynch  Manager  by  Blaise,  for  C or  Pascal 
Greenleat  Communications  by  Greenleat 
PTel  by  Phoenix.  Binary  File  Communicator 
UTILITY  LIBRARIES 
Blaise  C Tools  Plus 
Blaise  C Tools 

Blaise  C Tools  2 

C Food  Smorgasbord  by  Lart/ce 

C Utility  Library  by  Essential.  3CX)  functions 
Greenleat  Functions  by  Greenleat  Software 

PforCe  by  Phoenix,  vast  library 

DEVELOPMENT  TOOLS 
Code  Sifter  by  David  Smith  Software.  Profiler 

Dan  Bricklin's  Damo  Program  Prototyper 

LMKfrom  Lattice  by  Lattice,  '‘make  like  UNIX  . 

Microsoft  Window  Development  Toolkit 

PC-Lint  byGimpel  Software,  after  UNIX's  "lint". 
PFinish  by  Phoenix.  EXE  performance  analyzer 

PlinkSB  Plus  Utilizes  memory  for  overlays  

Pmaker  by  Phoenix,  like  UNIX  "make" 

Pre-C  by  Phoenix.  UNIX  "lint"-alike 

Pfantasy  Pac  six  Phoenix  products. ..New  Price 
OTHER  TOOLS 

BASTOC  by  JMI.  convert  BASIC  loC 

BASiC-C  BASIC's  funchons  added  to  C 

Report  Option  by  Softcraft.  Btrieve  Report  Gen. . 
XUieve  by  Softcraft.  Query  Utility  for  Btrieve  . . 
FORTRAN  COMPILERS  A UTILITIES 

RMIFORTRAN  by  Ryan  McFarland 

FORTRAN  Librarie8...by  Alpha  Computer 

Microsoft  FORTRAN  Links  with  Microsoft  C . . . 

Microsoft  FORTRAN  for  XENIX 

Scientific  Subroutine  Package  by  Alpha 

OTHER  LANGUAGES  A UTILITIES 

RMICOBOLby  Ryan-McFarland 

RM/COBOL-85  ANSI  55  COBOL 

RM/NET  + S... COBOL  & COBOL  65  Network  . . . 

Source  Prlnt..source  code  formatter 

Tree  Diagrammer.  ..source  code  diagrammer  . . 

Microsoft  COBOL  Compiler 

Microsoft  COBOL  Compiler  for  XENIX 

Microsoft  Lisp  New  Common  Lisp 

Microsoft  MuMethinc/udesMuSimp 

Microsoft  Pascal  Compiler  links  with  M'soft  C. 

Microeott  Pascal  Compiler  for  XENIX 

PD\sk  Phoenix's  new  disk  manager 

H»iplConiro\byMDS..123styleHelp 
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PRICED  TO  SAVE  YOU  MONEY, 
SHIPPED  fAST  ANYWHERE. 


PHOENIX  POWER 

PFORCE 

Pfimction  Pfsstival 

The  ultimaie  mtegrated  C library, 
offering  everything  from  low  level 
functions  for  hardware  access  to 
complete  b-tree  database  managerneni 
Along  (he  way  are  fundamentals  for 
string  manipulation,  time/date  calcula- 
tions. held  and  screen  editing,  but  also 
four  styles  of  menus  (Lotus  included), 
windowing,  background  tasking.  DOS 
interfaces,  directory  management,  even 
interrupt-dnven  communications 
Beyond  tools  for  application  develop- 
ment are  programmer  unlities  for  disk 
library  management,  archiving  and 
ocsnF^ation  Design  emphasizes  objects 
so  ^laraaenstics  of  windows,  data- 
bases. records  and  fields  can  be  estab- 
lished outside  functions 
One  large  collection  means  consistent 
instructions,  single  index  PforCeTM  has 
tutorials,  examples,  quick  reference, 
and  on-line  help 

Everything  in  source,  no  royalties,  all 
memory  models  of  Lattice.  M'soft 
Specify  S0220  & Compiler 
List  1386.  PC  Brand  S23S. 

PR£-C  Pick  the  Lint 
horn  Your  Program 

Pre-CTM  is  like  UNIX  s 'lint"  It  finds 
problems  your  compiler  won't  Prob- 
lems that  a debugger  will  have  trouble 
figuring  out 

Compilers  work  with  one  module  at 
a time  They  don't  see  other  modules 
which  only  meet  at  link  time  Pre-C 
looks  at  all  segments  of  your  program 
at  once  and  reports  inter-module  calam 
ities  conflicting  data  type  declarations, 
parameter  lists  in  function  cal^s  which 
disagree  with  the  functions  themselves, 
machine-dependent  expressions  which 

ZVIEW 

Screen  Design  Aid 

A complete  package  for  screen 
design  with  full  windows  manage- 
ment as  a bonus!  Easy  action  of 
screens  with  complex  validaiion  such 
as  range  checking  or  required/option- 
al  data  Powerful  Screen  Paint  utility 
for  creating  or  editing  ^^bcations 
screens  Built  in  security  levels,  set  at 
run-time,  control  read  or  read /write 
access  by  field  or  screen  Automatic 
help  screen  procesang  for  run-time 
aid  per  field  or  screen  Applications 
regain  control  during  field  labbng, 
allowing  run  time  on-screen  transaction 
processing  or  flow  ccmtrol  Run-time 
functions  include  Screen  Read  and 
Wnte  with  automatic  transparent  data 
conversion  from  screen  image  to  data 
storage.  Field  Editing,  Help  Screen 
Processing,  even  a capability  to 
change  any  field  characteristic  at  run- 
time. plus  Window  Push  Pop  and  Scroll 
Versions  for  Lattice.  Microscfi  and 
Aziec  C Automatic  free  updates  to 
registered  users  No  run-time  royalties 
List  *245  PC  Brand  *175 




price  IS 


inhibit  portability,  obsolete  usage,  casts 
with  suspect  conversions,  variables 
never  used,  funct.ons  never  called 
Adheres  to  Unix  System  III  standard 
for  portabilitv  Ask  for  P0590 
list  S29S  From  Us  S174. 

PUNK86  PLUS  Cached 
Overlays  Maximize 
Memory  Use 

PlinkSBTW  shoehorns  large  programs  in- 
to small  machines  by  swapping  program 
segments  in  from  disk  Because  modules 
share  memory,  a S12k  program  could 
run  in  a 126k  machine  for  example  Bui 
Rink86  IS  smarter  than  that  if  it  finds  it 
self  in  a larger  machine,  it  moves  into 
leftover  memory  v;hatever  program 
overlays 'Will  fit  Overlays  now  swap  at 
memory  spetid  net  disk  speed  Can 
automatically  restore  a displaced  over- 
lay to  which  a subsequently  called  over- 
lay must  now  return,  and  can  assign 
library  rrKxiules  either  to  the  root  seg- 
ment or  to  overlay  areas  Long  indispien 
sable  to  serious  developers  Ask  for 
S0499  List  $495  Us  $325. 


LfiinCE  C COMPILER 

TTie  Most  Widely  Used  C Compiler  by  Far 

The  compiler  that  pul  C on  the  PC 
More  programmers  use  Lattice  than 
my  other  Its  huge  libraries  (325  func- 
tions!) enable  the  file-shanng  and 
record-locking  provisions  of  DOS  3 I. 
provide  full  transcendentals.  and  utili- 
ties to  munic  the  UNIXTM  and 
XENIX  TM  envuonments  Embraces  key 
UNIX  enhancements  void  functions, 
enumerated  data  types,  data  passing 

J^ojvsal!^ 

I cnees'^  Stales?  Out  I 

I P'ogrammnal^J° 

I tnaior  currencies'°°^ 


I B/rieve 

I CSS  Kernel 

J "‘^»s/Da:a 

I C free 
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er's  name 
, funds 
I low).  "• 


runes  CsS® Or  I 


GSS  GRAPHICS  SYSTEM  , standpbo' 

Learn  the  Device  Driving  to  CSS  ansicG'^' 

GSSTM  has  reconfigured  two  compo- 

T.  ' 


* nents  of  its  comprehensive  graphics 
tools  to  conform  with  the  ANSI  c5ompuier 
Grar^ucs  Interface  (CGI)  standard 
At  the  heart  of  the  system  is  the  Devel- 
opment Ibolioi  which  contains  all  lan- 
guage interfaces  and  device  drivers  for 
keyboards,  mice,  joysticks,  tablets,  print- 
ers. plotters,  cameras,  and  more  Driv- 
ers house  management  of  vector  graphics 
(plotters)  and  bitmaps  used  by  raster 
input  devices  (scanwrs)  to  insulate  the 
application  program  from  concern  for 
device  idiosyncrccy  No  one  else  has 
implemented  CGI  ihai  way  It  means 
your  programming  remains  generic,  just 
switch  drivers  and  ihe  same  program 
will  drive  a different  device 
CSS  KemelTM  conforms  to  level  2b  of 
ANSI's  Graphical  Kernel  System  (GKS) 
and  contains  all  its  needed  drivers  and 
language  bindings  Kernel  has  macro 
level  tools  to  draw  and  color  an  objeci 
store  the  sequential  instructions,  and  re 
create  ihe  object  on  its  own.  as  well  as 
segment  it  transform  it.  etc  So  powerful, 
a single  ewnmand  may  represent  sev 
f'ral  score  lower  .evol  statements 
Kernal  has  the  'ools  for  graph  and 
chart  generation  ind  iheu  captioning 
hand  it  applies  and  oranges  say  pin 
and  It  bakes  the  numbers  into  a digesti 
ble  dLS[)l<ty  lor  scrw^ri  or  pltMtcrs 
Kernel  can  convert  Ihe  images  it  ere 
atos  to  ANSI  Computet  Graphics  Mei.i 
fJes  (CGMs).  a lokrinwed  standard  for 
sir)nn<j  everv  form  of  graphic  image  as 


data  ITie  Metafile  Interpreter  reads  the 
contents  of  a CGM  and  interprets  it  with 
full  CCl  capability  for  recreation  on  vari- 
ous devices 

Quality  softw.ire’  IBM  thinks  so  They 
sell  the  GSS  series  under  their  own  label 

Unit  royalties  and  annual  fees  have 
been  instituted  for  redistribution  Needs 
256k 

Ask  for  Ust  PC  Brand 

GSafoCClI)v4«ntT.;o.i-.-  S4S6  $32S 

GSu2uK»-rrM>ISv.-«<-iii  1496  $375 

GSOk/  S296  $235 


between  structures  by  assignment 
Defaults  to  the  ANSI  proposed  stand 
aid.  but  command  line  options  offer 
lemency  Also  ANSI  checking  of  exter 
nal  data  types  to  swat  bugs  at  link  up 
You  get  small  EXE  files  very  fast  link 
times  and  evident  aliasing  Ne'w  options 
generate  code  to  use  60166  and  80286 
features.  86087  sensed  and  utilized 
PC  Journal  review  of  12  compilers 
called  Lattice  a fine  product  to  con 
stder  for  the  production  of  important 
applications  Ask  for  SO  100  List  $500 
FG  Brand  $299 

BLAISE  C TboJs  Plus 

Nothing  pays  you  back  quicker  than 
a fun^n  library,  and  Eaise  has 
long  been  kciown  as  a great  one 
C T^ls  Rus.  the  top  of  the  line,  now 
has  over  200  functions  Mature,  tight, 
predominantly  in  C.  they  isolate  h^d- 
ware  dependence,  come  in  source  and 
library,  with  no  royalty  The  rundown 
Saeen  Handling  either  via  BIOS  or 
direct  to  vxieo  adapter,  supports  EGA 
43-line  mode  and  multiple  pages,  twin 
monitors  Windows  any  nurr.ber  stack- 
able.  wntable.  wordwrapable.  and 
erasable  Interrupts  well  known  for  in- 
tent^Ji  service  routines  in  C,  from 
which  you  can  now  access  DOS  func- 
nons  Duectones  Create,  diange.  or 
search  directories,  rename  files,  get 
and  change  their  date/times  Memory 
control  DOS  memory  allocation,  load  a 
child"  process  alongside  your  pro- 
gram, even  create  memory-resideni 
programs— and  remove  them  Strings 
international  money,  dates  and  charac- 
ter sets,  plus  superfunctions  to  perform 
several  tasks  with  a single  call  Gen- 
eral BIOS  and  DOS  gates  for  direct 
access,  memory  copy,  ^aker  control 
It  goes  on  Our  ccmplete  Blaise  line 
List  PC  Brand 

C Tbols  Rus  $175  $117 

Asynch  Mcinager  $175  $117 

View  Manager  $275  $164 

IWbo  Asynch  Rus  $100  $ 67 

T\irbo  Ffower  Tbols  > $100  $ 67 


BTRIEVE  XTHIEVE  A REPORT  OPTION 

Queen  B-tree  File  Manager  Abdicates  Royalties 

Can  even  extend  a file  across  twa  drives  - 
even  two  hard  disks' 

\fersion  4 x speeds  DOS  interaction  for 
large  multiply-keyed  files,  enables 
variable  length  records  of  vutually  any 
length,  venfies  accuracy  (optionally)  wth 
read  after  write,  useful  in  gntty  en- 
vironments. offers  password  and  data 
encryption 

Theres  also  Xtrieve.  for  Btrieve  file  in 
quiry  and  data  manipulation,  and  Btrieve 
for  report  writing  All  ihree  in  versions  foi 
any  network  that  supports  the  MSDOS  3 1 
file  shanna  function 

Ask  for  liLst  PC  Brand 

S0650  *250  *195 

S0652  Netwoik  Wisu.’in  *595  *465 


Theres  no  longer  a tithe  to  incorporate 
Btrieve”'  in  ap^icatKins.  a welcome 
proclamation  if  royalties  would  rum  ^ur 
profit  margins  Btrieve  takes  complete 
charge  ol  all  file  creation,  indexmg. 
reading,  writing,  inseriion,  deleuon,  £?ace 
recapture,  forward  and  backward  search- 
ing Ii  builds  function  call  "commands" 
righi  into  the  language  you  use  interfaces 
to  C Pascal,  BASIC  and  COBOL,  with  sam- 
ple programs  in  all  four,  come  with  each 
copy 

Btrieve  has  mainframe  speciftcations'  Its 
balanced  tree  mdexmg  scheme  finds  any 
key  m a rruilion  m four  or  less  accesses 
Files  may  have  up  to  24  indexes,  fixed 
record  length  to  4090characiers.  indexes 
up  to  255  characters,  files  of  4 billion  bvtes 


TERMS  AND  CONDITIONS  OP  SALE 


Llc«n**s:  Each  price  IS  kx  a kiense  lo  use  a prod 
ur:i  on  a Single  corriQuler  and  does  rrol  corrstilule 
Its  ownership  We  will  ir>quire  tor  you  about  site 
licenses  E>cepta$otherwiseindicaiedoi  where 
if  lollows  the  Product  Code,  products  may  be 
used  to  create  programs  for  distribution  wilboui 
royally  payments  or  additional  licenses,  provided 
said  programs  do  not  substantially  replicale  Ibc 
piryiuos  themsetwes 

CompatIbNIty:  PC  BRANDS  standard  (Koducts 
aredesronedtooperalew'thtbelBM'  PC  XTorAi 
under  PC  DOS  and  require  no  more  ihari  1?Bko' 
RAM  unless  mdicaled  Non  IBM  macbirrrrs  usinri 
MS  DOS  contact  manufacturer  about  prriosc  rlil 
lerences  so  we  can  advise 
Returns:  See  box  page  one  Detective  parts  will  hr- 
replaced  Please  call  for  author  nation  lo  return  a 
product  for  refund 


Payment;  We  honor  MasterCard.  Visa.  American 
Express  (no  surcharge),  checks  in  advance  or 
furxtswiredioPCBrand  ctoChemcalBank  126 
EasieeS)  New  York  Account  034  016056  COD 
(U  S only)  for  cash,  mortey  order  certified  check 
(rwfee)  NYSiale.addsaleslai  Purchase  orders 
accepted  from  larger  cor  poralions  and  insututions 
al  our  ckscrolion  if  ^>u  agree  K)  net  30  days  plus 
a monlh  late  jienalty  Hiereaflnr 
^Mpptng  A Handling:  0 S UPS  Surface  Isl 
produd  >6  each  add  I $3  UPS  2nd  Day  Air  Isl 
produciSlO  eachaddlS4  50  UPSNexlD»A<ior 
FederalExprcss  I 2DiiyAii  Isl  product  $16.  each 
add'iSS  Eedf  ■NcxlDay  10  AM  Isl  product  $26 
each  add!  $7  Inlcrnalionnl  Charges  vary  tiy 
deslinatir>narTdcatric(  StOper  sliip|>ngc(MTlairier 
lor  ex(xxt  forms  Aii  parcel  txwi  :ii  yrxu  risk  tieyond 
coHccIrxJ  insuratite  hi'iihiiiI 


For  Orders  or  Literature,  Call  Us  at.... 

800  PC-BRAND 

That’s  (800)  722-7263.  In  NY  State  call  (212)  242-3600 
PC  Brand,  150  5th  Ave..  New  York,  N.Y  10011-4311 

Tfelex  667962  (SOFT  COMM  NY  K) 

c^lfflTPCBKANU 

PricM,  terms,  and  Apeci'icatiana  lubiect  tocriengevnihoui  notice 


CIRCLE  310  ON  READER  SERVICE  CARD 


The  most  powerful  bookkeeping  tool 
on  this  desk  is... 


The  Company 
Books* 

(Accounting  the  way  you  want  it) 

The  Product:  a bookkeeping  program  for  businesses  (or  individuals), 
offering  four  journals  (cash,  receivables,  payables,  and  general), 
multiple  budgets,  and  numerous  standard  and  customized  reports; 
producing  simplistic  or  sophisticated  books  for  any  type  of  organization. 


The  Particulars:  A display  mimicking  a typical  ledger  page;  entering 
accounts  by  either  name  or  number;  attaching  long  remarks  to  any 
entry;  keeping  alt  entries  always  on  file;  printing  out  all  entries  to  any 
account  over  any  time  span. 

The  Power  the  fastest,  most  adaptable,  easiest  to  use  bookkeeping 
program  on  the  market  today;  entries  up  to  one  hundred  million,  totals 
up  10  one  billion;  single  location  bookkeeping,  or  separate  locations  for 
special  journals  (sales,  purchases,  et  cetera). 

The  Past:  developing  BOOKS!  The  ELECTRIC  Ledger  (sold  through 
computer  stores  for  more  than  three  years,  to  thousands  of  businesses  at 
prices  up  to  $900.00). 

The  Prerequisites:  owning  an  IBM-PC  (or  the  equivalent)  having  two 
disk  drives,  320K  of  memory,  and  DOS  2.0  (or  later). 

The  Price:  $150  (plus  $5  for  shipping  and  handling)  for  the  complete 
program. 

The  Promise:  buy  the  program  and  use  it  for  a month  (enter  up  to  three 
months  of  real  data);  if  not  satisfied,  return  it  for  a full  refund  of  the 
purchase  price. 


The  Company 
Bookkeeper® 

(Support  the  way  you  need  it) 

The  Product:  a service  organization  providing  direction  and  sugges- 
tions at  every  step  of  the  way,  from  purchasing  and  installing  hardware, 
to  performing  basic  computer  operations,  to  installing  a set  of 
personalized  books,  to  making  the  actual  entries,  to  printing  out  reports, 
to  making  up  budgets,  and  to  solving  ai^  problems  which  may  arise  in 
the  hardware,  software,  or  bookkeeping. 

The  Particulars:  prepaying  a fee  for  a fixed  amount  of  service  time; 
calling  in  on  toll-free  lines;  careful  timing  of  every  call;  charging  only  for 
actual  time  spent  listening  and  giving  answers;  using  a modem,  so  we  can 
watch  on  our  screen  (and  advise),  while  you  work  on  your  books. 

The  Power:  enough  highly  trained,  dedicated  support  personnel  (all 
with  formal  accounting  education),  together  with  more  than  enough 
toll-free  phone  lines,  to  answer  all  questions  and  solve  all  problems 
quickly  and  efficiently. 

The  Past:  installing  and  supporting  bookkeeping  systems  for  many 
years  (and  acquiring  thereby  a thorough  and  abiding  understanding  of 
the  needs  of  the  business  manager). 

The  Prerequidtes:  owning  a registered  copy  of  The  Company  Books. 

The  Price:  $75  for  the  first  hour  or  $175  for  the  first  two  and  one  half 
hours.. 

The  Promise:  buy  the  service  and  use  it  for  a month;  if  not  satisfied, 
cancel  it,  and  we’ll  refund  one  dollar  for  each  unused  minute. 


This  is  not  a toy.  This  $150.00  program  has  more  ability  and 
speed  than  programs  selling  for  10  times  as  much. 

To  order  or  for  more  information  call  (800)  542-6484 

in  Ga.  (404)  642-6484,  dealer  inquiries  invited. 

aidedlerbbnnation  . . 

8825  Rosweit'Road,  Suite  592 
--Aina.  Oeorgit  30338  “ 


Regisicred  tridemarks:  BOOKS!  The  Electric  Ledger-Systems  Plus  Inc.;  IBM-Intemaiional  Business  Machines  Corporation. 


CIRCLE  500  ON  READER  SERVICE  CARD 


VIEWPOINTS 

■ MITT  JONES 


PC  ADVISOR 


Help  in  streamlining  the  hard-disk  backup  process,  in  choosing  an  EGA  board  for  a 
multiscanning  monitor,  and  in  adding  flexibility  to  DOS  filenames. 


QVAD-DENSmr  DRIVE  FOR  A PC 

I am  using  a Zenith  H-148  in  my  pharma- 
cy. I use  floppies  to  backup  my  20-mega- 
byte hard  disk  nightly,  as  I can't  justify  the 
expenditure  for  a tape  backup.  A ftiend 
told  me  I could  use  quad-density  disks  in- 
stead of  the  double-density  disks  I use 
now,  as  long  as  I format  the  disks  on  an  AT 
compatible  fust.  Is  this  tme? 

Paul  Protas 

Houston,  Texas 

Your  friend  has  recommended  a sur^re 
way  to  invoke  a disk  read  error.  There  is 
no  way  you  can  either  read  from  or  write  to 
a quad-density-formatted  disk  with  a dou- 
bie-density  drive.  You  can,  however,  re- 
place your  drive  with  a quad-density  mod- 
el for  a small  investment.  Weltec  Digital 
(Irvine,  Calif;  (714)250-1959)  markets  a 
$149  quad-density  drive  for  PCs,  XTs,  and 
compatibles.  The  drive.  Model  MI6-PI2, 
will  run  off  your  existing  disk  controller. 

However,  a 720K-byte,  S'/t-inch  disk 
drive  might  prove  to  be  a wiser  purchase. 
Though  this  wouldn’t  give  you  quite  as 
much  capacity  as  a 1 .2-megabyte  quad- 
density  drive,  3‘/2-inch  disks  are  sure  to  be 
wideiy  used  in  the  future  and  are  more  du- 
rable than  their  5'/t-inch  siblings. 

IBM  retails  an  external  720K-byte 
drive  at  $170.  Toshiba  America  (Tustin, 
Calif;  (714)  541-1062)  markets  an  inter- 
nal 720K-byte  drive — model  ND- 
354A-ffor  $150.  You’ll  need  DOS  3.2  to 
use  either  of  these  drives. 

Manzana  Microsystems  (Goleta, 
Calif;  (805)  968-1387)  offers  a 1.44- 
megabyte,  3'/2-inch  drive  that  requires 


only  DOS  2.0  or  later.  The  $475  external 
drive  ($325  for  the  internal  model)  can 
also  read  and  write  720K-byte  disks. 

Finally,  it  might  be  wiser  to  consider 
loosening  the  purse  strings  and  buying  a 
tape  drive.  Mountain  Computer  (Scotts 
Valley,  Calif;  (800)  458-0300)  retails  an 
excellent  internal,  40-megabyte  tape 
drive — model  TD4440 — at  $795.  For  the 
budget  conscious.  Micro  Design  Interna- 
tional (Winter  Park,  Fla.;  (800)  328- 
0891 ) markets  the  40-megabyte,  internal 
MT-408/AT  for  $595.  An  external  model 
retails  at  $695 . 


CHOOSING  AN  EGA 

1 want  to  buy  an  EGA  board  to  use  with  my 
NEC  Multisync  monitor,  but  I admit  I am 
confused.  From  what  little  information  I 
have  been  able  to  fmd,  all  software  must 
have  special  drivers  in  order  for  an  EGA 
board  to  produce  high-resolution  text  and 
graphics,  or  the  adapter  must  have  drivers 


■ Drivers  should  be 
the  least  of  your 
concerns  when  choosing 
an  EGA  board:  your 
software,  not  the  board, 
supplies  the  drivers. 


on-board.  What  do  I need  to  know  to  make 
the  right  decision? 

Glen  Whaley 

Victorville,  California 

Drivers  should  be  the  least  of  your  con- 
cerns when  choosing  an  EGA  board:  your 
software,  not  your  EGA  board,  supplies 
the  drivers.  If  your  graphic  programs 
don’t  have  EGA  drivers,  you're  probably 
using  an  old  version . You  should  be  able  to 
upgrade  for  a nominal  fee. 

Since  you’ve  wisely  invested  in  a multi- 
scanning monitor,  your  major  concern 
now  should  be  picking  a board  that  can 
take  advantage  of  the  monitor’s  flexibility. 
Since  you  own  a NEC  MultiSync,  I suggest 
waiting  to  read  the  reviews  on  IBM’s  new 
PS/2  Display  Adapter,  which  will  be  com- 
patible with  PCs  and  XTs;  as  of  now,  the 
MultiSync  is  the  ordy  non-IBM,  multiscan- 
ning monitor  that  we  know  will  work  with 
the  PS/2  board,  though  you  will  need  an 
inexpensive  adapter  NEC  sells.  The  PSI2 
adapter,  which  is  scheduled  for  release 
this  month,  will  give  you  the  PSI2’s  im- 
pressive range  of  resolutions  and  colors, 
as  well  as  EGA  and  CGA  compatibility.  It 
should  list  for  $5 95 . 

You’ve  got  other  attractive  options,  as 
well.  The  latest  wave  of  EGA  boards  offer 
features  tailored  to  multiscanning  moni- 
tors: emulation  of  all  standard  graphics 
modes,  automatic  switching  between 
modes,  and  increased  resolutions  for  top 
programs  such  as  1-2-3  arul  Microsoft 
Windows . 

With  these  features  kept  in  mind,  any  of 
the  following  boards  would  be  a smart 
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buy:  AuloSwilch  EGA  480  Card  ($599, 
Paradise  Systems,  San  Francisco,  Calif.: 
(41 5) 588-6000):  EGA  Wonder  ($399,  ATI 
Technologies  Inc.,  Markham,  Ont.,  Can- 
ada): and  SuperEGA  ($499,  Genoa  Sys- 
tems Corp.,  San  Jose,  Calif:  (408)  432- 
9090). 


ALIAS  FILENAMES 

Our  finn  has  been  searching  for  an  MS- 
DOS  facility  that  will  allow  us  to  reference 
a file  by  an  alias.  The  software  we  distrib- 
ute requires  certain  input  files,  but  those 
files  change  slightly  for  each  client.  We 
need  the  ability  to  call  different  input  files 
without  changing  the  filenames  in  our 
source  code. 

Robert!.  Blaney 
Hoffman  Estates,  Illinois 

There  is  no  DOS  command  that  directly 
associates  an  alias  with  a filename.  How- 
ever, you  can  achieve  the  same  effect  using 


simple  DOS  batch  files.  For  example,  say 
your  programs  expect  to  find  a file  named 
' 'input.txt. " ' You  can  write  a batch  file  that 
will  copy  a file  to  or  rename  a file  as  ‘ ‘in- 
put.txt" before  calling  your  program.  You 
need  only  change  one  line  in  your  batch 
file  to  change  your  input  file,  and  you  don't 
have  to  recompile  your  source  code. 

A host  of  DOS-productivity  packages 
offer  alternatives  to  DOS  batch  files  in 
varying  degrees  of  difficulty  and  useful- 
ness. TopDOS  (FrontRunner  Develop- 
ment Corp.,  Van  Nuys,  Calif;  (818)  376- 
1322)  offers  a command  alias  function 
that's  easy  to  use  but  tacks  power.  To  cre- 
ate a new  alias,  you  type  the  name  of  your 
choice  at  the  DOS  prompt  and  set  it  equal 
to  any  one  DOS  commcmd. 

PCED  (The  Cove  Software  Group,  Co- 
lumbia, Md.;  (301)  992-9371)  offers  the 
synonym  function , a step  above  T opDOS ' s 
alias  function.  Like  DOS  batch  files,  the 
synonym  function  lets  you  assign  multiple 


commands  to  one  command  tume . 

Command  Plus  (ESP  Software  Sys- 
tems, Los  Angeles,  Calif.;  (800)  992- 
4ESP)  boasts  the  most  elaborate  DOS 
command-writing  scheme  T ve  seen.  Com- 
mand Plus  includes  a commarut  alias func- 
tion similar  to  the  one  TopEXJS  offers,  but 
its  star  attraction  is  its  script  commcmd file 
processor.  A full  array  of  variable  types, 
operators,  inputloutput  routines,  and 
branching  and  looping  statements  qualify 
script  as  a programming  language. 

If  you' re  only  looking  for  a way  to  give 
DOS  files  longer  names,  PCEasy  (TranSec 
Systems,  Delray  Beach,  Fla.;  (305)  276- 
1500)  has  the  answer.  PCEasy  allows  file- 
names as  long  as  32  characters  and  allows 
spaces  within  filenames. 


ASK  THE  ADVISOR 

Send  your  questions  to  the  PC  Advisor, 
PC  Magazine,  One  Park  Avenue,  New 
York,  NY  10016.  GS 


PROJECT  SCHEDULER  NETWORK 

VERSION  2.5 


■ Work  Breakdown  Structures 
■Gann  Chart 

•PERT  Chart 

• Project  Costing 

• Project  Cost  and  Schedule  Tracking 

■ Resource  Allocation 

■ Resource  Leveling 

■ Comprehensh-e  Reports 


• Inieracihe  Graphics 

■ Multi-Project  Operation 
•Sub-Project  Integration 

• Lead  and  Lag 

• ASAP/AIAP  ^heduling 

• Required  Dates 

• Renvrse  Scheduling 

• Negative  Slack 


What  you  want  is  what  you  get! 

.\re  you  tired  of  PERT  Charts  that  arc  a ma/e  of  cros.sing  lines  or  lhal  stretch 
endlessly  in  a single  row  of  little  boxes?  With  Project  Scheduler  Network  you  get  the 
PERT  (Network)  Chart  in  the  format  you  want!  You  construct  and  view  networks  at  selectable 
zoom  resolutions  ranging  from  project  details  to  the  entire  network  on  a single  display.  Computer-aided 
drawing  tools  assist  in  editing  the  network  diagram  to  your  satisfaction.  You  can  also  easily  combine  and  link 
multiple  projects  to  form  larger  projects.  .Ynd  sideways  printing  of  the  network  and  full  plotter  support  arc  standard. 
Project  Scheduler  Network  helps  you  dehne.  understand,  and  communicate  project  dependencies  in  a clear,  concise,  and 
comprehensive  manner.  .Yftcr  all.  isn't  this  the  purpose  of  a PERT  Chart? 


f 

SCITOR 

(415)  570-7700 

SCITOR  CORPORATION 

250  Lincoln  Centre  Drive  Foster  City»  CA  94404 
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Everex  ASIC  Technology 


Puts  you  in  the  3i'd  Dimension 


EGA  Is  Extended! 

Everex  unveils  its  latest  in 
ASIC  EGA  chip  set  to  extend 
the  resolution  beyond 
640x350  to  640x480  and 
even  752x410!!  Choose  any 
16  colors  from  64  to  display 
the  DELUXE  picture  with 
customized  reliability. 


132  Column  Display 
The  short  card  runs  CGA 
software  on  an  EGA  monitor 
in  132  columns  with  256K 
video  memory.  You  can  also 
run  Hercules™  720x348  text 
on  the  same  monitor. 


Printer  PtMt  Too! 

For  your  extra  convenience,  a 
parallel  printer  port  is  also 
included  Select  the  display 
mode  with  EGMODE 
software.  Compare  the 
features  to  others.  Raise 
your  standard  to  the  DELUXE 
level  today! 


EVEREX 

Micro  Enhancer 
Deluxe 

PARADISE 

Autoswitch 

480 

VIDEO? 

Vega 

Deluxe 

STB 

Muhi 

Res 

List  Price 

$399. 

»S99. 

IS99. 

5495 

752x410 

Resolution 

Yc* 

No 

Yes 

Yes 

Half<ard 

Yes 

Yes 

Yes 

No 

PuaUel 

Port 

Ves 

No 

No 

Yes 

Hercules  on 
EGA  Monitor 

Yes 

No 

Yes 

No 

132  Column 
Display 

Yes 

Yes 

Yes 

Yes 

EVER  tor  Excellence 


1 800  821  0A06  (in  I'.S.A.)  1 800  821  0807  (in  C«lirornia) 


48431  Mllmont  Dr.  Fremont  C A.  94538  (415)683  2100 


EVEREX.  EVER  for  EXcetlertce  artd  Micro  Enhancer  Deluxe  are  trademarks  of  Everex  Systems.  IrK  . Hercules  is  a trademark  of  Hercules  Computer  Techrtology.  AutoSwilch  is  a trademark  of 
Paradise  Systems.  Inc.,  VEGA  Deluxe  is  a trademark  of  Video  Seven.  Inc..  EGA  Multi  Res  is  a trademark  of  STB  Systems.  Inc  . *1967  Everex  Systems.  Inc.  All  rights  reserved 


All  across  America  the  word  about  a new  force  is 
spreading.  A force  that  has  pul  American  design, 
technology  and  manufacturing  back  on  top. 

Be  a part  of  it! 


System  1800  Features: 

• 6/8/IOMH:  Seleciahle  with  WMHz  80286  CPU  Chip 

• Fully  compatible  IBM  A 7'^*'  A Ml  BIOS  with  built  in 
SET-UP  UTILYTY 

• 47 drive  type  table 

• 48  hour  burn-in 


System  1800  Modeb 


System  t800-B  ftOUH:) 


• 5I2K  RA  M standard  e.xpandahle  to  I MB 

• 200  pages  of  documentation 

• Clock  / Calendar  with  battery  backup 

• Hard  disk  ! Floppy  Controller 

• VIJCSA  approved  195  Watt  power  supply 

• Made  in  US  A 

• I Year  fYarrantv 


IBM  It  a rrfincnd  indcniark  for 
ImrmatKinat  Butinnt  Machine  CorpQraiion 


MAJOR  OEM 


TECHPOWER  -i? 
(714)979-1330 
TECHPOWER  n 
818-882-6300 
KELLECO 
1-312-887-0330 
MICRO  ELECTROSIC  DIET. 
(614)481-8041 
SERVEX 
(416)827-7807 
UNFFED  SOLVTtONS 
1-800-922-9025 
PRIDE 
(604)273-0707 


CLUBATINC. 

800A51-8889 

QIC  RESEARCH 

800^43-0806 

ELTECH 

(408)943-1764 

SS.  MICRO 

800-237-563! 

COMPUTER  UBRARY 

(415)659-8784 

SCSI 

1-800-237-7274 

SPEAR  TECHNOLOGY  INC. 
(312)480-7300 


tihiJity 


GET  HAUPPAUGE'S  NEW  386  MOTHERBOARD. 


386  SPEED-OMY  $M95 

Give  yi)ur  I’C  ii  new  lease  on  life!  VCith  our  industry  first 
3S(i  VIotherBoard,  your  PG.  KVXT  or  compatible  will 
res'cl  in  speeds  equal  to  the  Compaq  Deskl’RO  38(>.  And 
faster.  liecause  we've  built  in  I .Me^tabtle  of  bijih  speed 
R.\M  and  a 3S7  math  copnx^essor  socket  tiir  speeds  that 
will  knock  you  off  your  rocker. 

To  keep  retiamient  at  bay.  our  .386  MotherBoard 


With  386  power  and  true  .AT  software  compatibility,  your 
business,  desktop  publishinj;  and  engineering  applications 
will  get  a b(H)st  to  boast  about!  Technical  Features  • 16  .Mil/  x 
80386  • I Megabyte  of  100  nsec  A-way  interleaved  R.\,M 
■ I'CAT  compatible  I/O  and  BIOS  for  sup|)ort  of  OS/2  ■ Sev  en  r 
8-  bit  expansion  slots  • One  16-bit  exptmsion  slot  • One 
32-bit  R.A,M  expansion  slot  ■ Optional  16  Mil/  80.38"  math 
copntcessor  (S603)  or  6.MMZ  8028"  (52-40) 

Ibit  the  power  of  die  386  into  your  IB.M  I’C  for  l/^  die  aist  l 
ofa  58(i  couiDiiKic  Fntl  Dill  off  Tone  RP's  KititnDiBDt  Eon 
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MAGAZINE 


First  Looks 


urzweil  Desktop  Scanner 
OCR  Breaks  New  Ground 


HANDS  ON 


BY  TOM  STANTON 

Few  products  truly  merit  the 
term  “revolutionary,”  but 
Kurzweil  Computer  Products’ 
$9,950  Discover  System  is  the 
first  desktop  system  that  deliv- 
ers what  most  OCR  users  have 
wanted  all  along:  a reliable 
method  of  scanning  typeset  ma- 
terial at  a reasonable  cost. 

To  give  you  an  idea  of  how 


powerful  the  Discover  system 
can  be,  I was  able  to  scan  both 
sides  of  a page  from  PC  Maga- 
zine,  column  by  column,  in  un- 
der S minutes,  then  scan  graph- 
ics in  a second  pass.  In  7 min- 
utes 1 had  an  ASCII  file  from  a 
typeset  page  converted  and 
ready  for  use,  and  a PC  Paint- 
brush graphic  file.  There  is  no 
other  product  on  the  market  to- 
day that  can  do  the  same  thing 
for  less  than  $30,000. 

The  Discover  uses  the  popu- 


lar Ricoh  engine,  a compact 
scanner  with  a very  simple  pa- 
per path,  automatic  sheet  feed- 
ing, and  an  adjustable  paper  bin 
that  accepts  pages  from  S‘/2  to 
10‘/2  inches  wide.  You  can  scan 
single  sheets  or  a stack  of  pages 
up  to  Va  inch  thick.  Graphics- 
scanning capability  spans  four 
resolutions  (180,  2(X).  240,  and 
300  dots  per  inch)  in  your 
choice  of  file  format  (PCX. 
TIFF,  or  RES). 

The  heart  of  the  Discover  is  a 


full-length  expansion  board  that 
has  a Motorola  68020  processor 
running  at  16  MHz  and  2 mega- 
bytes of  RAM  for  storage  and 
recognition,  upgradable  to  4 
megabytes. 

Since  the  Discover  board  is 
effectively  running  as  a second 
computer,  you  can  scan  text  or 
graphics  in  the  background  and 
run  other  applications  in  the 
foreground.  Performance  while 
running  the  Discover  in  the 
(continues  on  page  36} 


MultiMate  fiefs  Afa/or  Overiaul 
Yet  Retams  Logical  Structue 


HANDS  ON 


BY  REBECCA  BRIDGES 
Ironically,  as  Wang-alike  word 
processors  grow  up,  they  are  be- 
coming less  and  less  like  the 
parent  they  were  cloned  from. 
MultiMate  is  a perfect  example 
of  this  irony. 

The  original  version  touted 
all  of  Wang’s  features — the 
good,  the  bad.  and  the  ugly. 

Tlie  MultiMate  Advantage  II 
has  eliminated  most  of  the  cum- 
bersome. ugly  features,  leaving 
us  with  a few  of  the  bad.  all  of 
the  good,  and  many  product  en- 
hancements that  weren’t  in 
Wang’s  wildest  dreams. 

One  of  the  most  disliked  fea- 
tures of  Wang  clones  is  their 
page  orientation — you  can’t  si- 
multaneously see  the  end  of  one 
page  and  the  beginning  of  the 


next.  MultiMate  II  corrects  this  | Star,  the  pages  do  not  dynami- 
inconvenience  by  offering  doc-  cally  repaginate  after  editing 
ument  orientation.  However,  changes. 

unlike  WordPerfect  or  Word-  \ (continues  on  page  36) 


The  puU-down  menus  in  MultiMate  Advantage  II  make  it  easier  to  locale  commands . 


HANDS  OH  INDEX 


EUREKA: THES0L¥ER 
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KOTA  BENE 

[>ocument  processor  ••....43 
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Boriand’s  $99  Eureka-a  Fast,  Free-fmn 
Equatnn  Sohfer-Fbids  Optimal  StMmns 


HANDS  ON 


BY  STEPHEN  RANDY 
DAVIS 

If  you  have  ever  wondered 
where  to  turn  when  spread- 
sheets Stan  to  run  out  of  gas. 
wonder  no  more:  Eureka:  The 
Solver  is  here.  Borland’s  Eure- 
ka is.  simply  put,  an  equation 
solver. 


Once  finished,  the  user  exits 
the  Equations  window  and  se- 
lects Solve  from  the  command 
menu.  If  Eureka  finds  a prob- 
lem in  the  equation  definitions, 
it  returns  the  user  to  the  Edit 
window,  placing  the  cursor  on 
the  infraction  in  its  best  imita- 
tion of  Turbo  Pascal.  If  no  prob- 
lem is  found.  Eureka  enters  the 
Solutions  window,  in  which  a 
list  of  all  of  the  variables  and 


Ektrek*:  The  SoIu«r  i 

File  Uit  Solve  Cowunds  Report  Graph  Options  Uindou 

Edit  Solution 

, 6:iINPR0G.EKA  Line  S Coll  insert!  C:SOUITION.  Line  1 
•;  This  exanple.  a probien  in  linear  prosranni iSoIution: 

: Eureka's  ability  to  solve  slnultaneous  lii>^' 

: in  nultiple  variables,  and  to  naxinize  the  Uariables  Ualues 
I;  function  in  order  to  reach  an  optinun  solut 

I Profit  : SZe. 08000 

Profit  function  (the  objective  function) 

I Profit  = (4»x)  * (6-y)  x 40.000000 

$ MX  (Profit)  y = (>0.000000 

X > 0 : uooden  uidyets 
I y > 0 : plastic  uidgets 


2vx  * y < 188  : total  tiM  on  Mchine  A can’t  exceed  180  I 
X * 2*y  < 160  '■  total  tine  on  Mchine  6 can't  exceed  160  | 
X * y < 100  : total  tine  on  Mchine  C can't  exceed  100 


Fl-ftelp  rZ’Save  fO-Load  B-Zoon  fC  Next  F7-Bey  BDc  F8-End  Blk  C'  POll.-Siw-'nove 


Eureka:  The  Solver  uses  linear  programming  to find  solutions  to  problems  with  con- 
straints. Here  the  Solution  Windon-  shows  the  best  ratio  of  two  manufacturing  lines. 


Eureka'^  infbrfacc  is  identi- 
cal to  (hat  found  in  other  Bor- 
land International  products, 
consisting  of  pull-down  com- 
mand menus  along  the  (op  of  the 
screen.  Commands  may  be  en- 
tered either  by  pointing  at  the 
option  and  entering  Return  or  by 
entering  the  first  letter  of  the 
command.  The  user  can  size 
and  place  windows  as  desired  to 
maximize  visible  data. 

Eureka's  built-in  SideKick- 
like  editor  is  available  from  the 
Edit  window.  The  user  enters 
entire  systems  of  equations  us- 
ing a (more  or  less)  normal  alge- 
braic syntax.  Rather  than  using 
column  and  row  numbers,  vari- 
ables carry  descriptive  names, 
such  as  LoanAmount.  Eureka 
even  allows  comments  to  be  in- 
terspersed among  equations  to 
heighten  readability.  Equations 
can  be  saved  in  ASCII  format  to 
disk  for  printing  or  for  later  re- 
trieval. 


their  calculated  values  is  found. 

Once  the  equation  is  solved, 
any  user-defined  function  can 
be  plotted  by  returning  to  the 
command  menu  and  selecting 
Plot.  Crude  but  serviceable 
plots  can  be  created  on  any  dis- 


play— higher-resolution,  full- 
screen plots  require  a CGA, 
EGA,  VGA.  or  Hercules  dis- 
play adapter.  Eureka  supports 
only  linear-linear  plots — a curi- 
ous limitation  in  such  a power- 
ful package.  You  may  also  di- 
rect plots  to  an  Epson- 
compatible  printer. 

Finds  Best  Solution 

When  creating  equations 
you  can  define  your  own  func- 
tions and  units.  Built-in  func- 
tions include  trigonometric  op- 
erations. exponentiation  and 
logarithms,  differentiation  and 
integration,  polar  to  rectangular 
c(K)rdinate  conversion,  pre.sent 
and  future  values,  roots  of  a 
polynomial,  and  the  cumulative 
distribution  function.  Addition- 
ally. (he  user  can  place  con- 
straints on  variables,  such  as  not 
allowing  a particular  variable 
outside  of  a given  range  of  val- 
ues. This  is  particularly  useful 
for  minimum/maximum  prob- 
lems, for  which  Eureka  at- 
tempts to  find  the  “best”  solu- 
tion. 

Units  may  be  applied  to 
numbers,  allowing  Eureka  to 
make  any  necessary  unit  con- 
versions In  arriving  at  the  even- 
tual solution:  however,  all  units 
must  be  defined  by  the  user,  as 
none  of  the  standard  units  of 
measurement  are  predefined  by 
Eureka. 


B:DECAV.E)(A  Line  1 Col  i Insert  C:S0UJTI0N.  Line  1 
: This  probien  denonstrates  hov  to  solve  a us  Solution: 

: transcendental  function  of  tine. 

: The  probien  is  to  calculate  RassUnknown,  th  Variables  Ualues 
: 100  kg  uraniun  238  after  one  nillion  years. 

HalfLife  : 1 

RassOfears)  InitialHassr  Plot  — 

InitialHass  : 100  Hass 

HalfLife  = 10*  le6  18S. 

n^'^cllnkt'.cun  : Rass(le6)  I*. 
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A plot  showing  the  decay  of  uranium  over 
o/Eureka;  The  Solver's  weaknesses  is  an 


time.  The  formula  is  in  the  Edit  window.  One 
inability  to  import  data. 


ACT 
1 L E 


Eureka:  The  Solver 
Borland  Inicmaiional  (nc. 

4585  Scads  Valley  Rd. 

Scods  Valley,  CAy5066 
(4()K)4.t8-84(K) 

List  Price:  $99,95 
Requires:  .1S4K  RAM:  CGA. 
I-GA.  or  Hercules  adapter  re- 
quired for  graphing  functions: 
IX)S  2.0  or  later. 

In  .Short:  A fast,  flexible  prab- 
lem  solver  ihal  uses  the  familiar 
Borland  interface  of  pull-down 
menus.  Not  copy  protecied. 
CinCU  422  ON  FCAOERSERVICE  CARO 


Eiase  of  use  is  enhanced  by 
an  Include  feature  that  allows 
one  file  to  include  others.  In  ad- 
dition. Eureka  supports  a log 
feature  that  logs  sessions  to  disk 
for  later,  off-line  analysis. 

Eureka's  Report  Generator 
function,  while  serviceable,  is 
weak:  it  prints  the  equations  and 
(heir  solutions  with  few  user  op- 
tions. 

No  Import  Facility 

Unfortunately,  Eureka 
makes  no  provision  for  easily 
importing  user  data  from  other 
sources. 

Eureka  is  blindingly  fast, 
both  in  calculating  solutions  to 
equations  and  in  its  handling  of 
windows  and  plots.  Merely  dif- 
ficult problems  Eureka  solved 
virtually  instantaneously;  the  al- 
most impossible  took  a few  sec- 
onds. PCs  not  equipped  with  ei- 
ther an  8087  or  80287  math 
coprocessor  will  have  signifi- 
cantly slower  results. 

Eureka  is  supplied  on  one 
non-copy-protected  SVi-inch 
(or  3'/2-inch)  disk  containing 
Eureka  itself,  an  installation 
program,  and  IS  example  prob- 
lems. The  principles  of  opera- 
tion and  the  example  problems 
are  covered  in  a 250-pagc,  in- 
dexed manual. 
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Z&iith  Debuts  SmaK  De^top  PC 
Geared  fw  (fee  af  Hone,  School 


HANDS  ON 


BY  ROBERT  HUMMEL 

Over  the  last  few  years.  Zenith 
Data  Systems  has  earned  a repu- 
tation for  cramming  a lot  of  per- 
formance into  a small  package. 
The  company’s  laptops  boasted 
state-of-the-art  displays,  rela- 
tively speedy  hard  disks,  high- 
quality  construction,  and,  late- 
ly. faster  CPUs.  Its  new  eaZy 
pc.  announced  at  spring  Com- 
dex. takes  this  miniaturized 
technology  to  the  3'/2-inch  desk- 
top world. 

The  most  striking  features  of 
the  machine  are  its  tiny  size; 


inch  disk  drives  exclusively. 
You  can  buy  the  eaZy  pc  in 
three  configurations:  the  Model 
1 . with  a single  floppy  disk 
drive  ($999);  the  Model  2,  with 
twin  drives  ($1,199);  and  the 
Model  20,  with  one  floppy  disk 
drive  and  a 20-megabyte  hard 
disk  ($1,699).  The  drives  are 
mounted  on  the  right  side  of  the 
system  unit,  but  the  machine 
sports  a disk-in-use  light  on  the 
front  faceplate. 

All  three  versions  come 
standard  with  an  integrated  14- 
inch  monitor.  5 1 2K  bytes  of  on- 
board non-parity-checked  RAM 
(expandable  to  640K).  a parallel 
printer  port,  a 9-pin  serial 


crisp,  paper-white  monitor;  and 
lack  of  expansion  slots.  The 
computer  and  monitor  are  inte- 
grated into  a single  package 
measuring  just  14  by  13  by  13 
inches  (WDH)  and  weighing  30 
pounds.  The  large  monitor  is  at- 
tached to  the  system  unit  with  a 
sturdy  tilt/swivel  mount.  The 
ease  of  adjustment  and  small 
footprint  give  it  a distinct  ad- 
vantage on  crowded  desktops. 

This  is  the  first  of  a new  gen- 
eration of  machines  to  follow  in 
the  footsteps  of  the  IBM  Model 
30  and  offer  720K-byte,  3'/2- 


mouse  port,  a full-size  AT-style 
keyboard,  and  MS-DOS  3.2. 
The  eaZy  pc  is  also  the  first  sys- 
tem to  offer  Microsoft’s  friend- 
ly new  MS-DOS  Manager  soft- 
ware. You  can  purchase  a slide- 
in  128K  RAM  expansion  option 
or  a combination  add-on  con- 
taining the  same  I28K  bytes  of 
RAM  and  a 300/1 .200-bit-per- 
.second  Hayes-compatible  mo- 
dem that  doubles  as  a serial 
port.  The  only  other  option  is  a 
dealer-installed  real-time  clock 
($59)witha  10-year  battery  that 
clips  below  the  main  CPU . 


Zenith  has  used  its  laptop 
technology  to  produce  what  is 
one  of  the  quietest  desktop  com- 
puters ever  made.  The  eaZy  pc 
power  supply  has  no  cooling  fan 
and  is  located  inside  the  moni- 
tor. allowing  the  system  unit  to 
be  remarkably  tiny  and  quiet. 
This  departure  from  established 
PC  architecture  is  made  possi- 
ble by  the  extensive  use  of  LSI 
and  CMOS  components  and  the 
elimination  of  expansion  slots 
on  the  system  board. 

The  eaZy  pc’s  14-inch,  pa- 
per-white monochrome  display 
achieves  a dramatic  increase  in 
resolution  by  double-scanning 
the  standard  200-linc  CGA  im- 
age. The  result  is  an  eminently 
readable,  flicker-free  display 
that  uses  an  8-  by  1 6-character 
box  (compared  with  the  stan- 
dard CGA's  8 by  8 box)  and 
eight  shades  of  gray  to  simulate 
color  while  retaining  complete 
CGA  compatibility.  Even  color 
users  will  find  the  sharp  white- 
on-black  display  very  readable 
and  soothing. 

Zenith  powered  its  tiny  new 
desktop  with  a dual-speed  8088- 
compalible  NEC  V40  CPU  run- 
ning at  7.16  MHz  (downward 
switchable  to  4.77). 

Purchasers  of  the  eaZy  pc 
should  carefully  consider  their 
present  and  future  computing 
needs.  The  power  supply  deliv- 
ered with  Models  1 and  2 is  not 
beefy  enough  to  support  a hard 
disk.  Because  the  power  supply 
is  located  in  the  monitor,  the 
floppy-disk-based  systems  can- 
not upgraded  to  include  a 
hard  disk  at  a later  date.  The 
lack  of  an  8087  numeric  co- 
processor socket  also  limits  the 
applicability  of  the  caZy  pc  to 
floating-point  intensive  tasks. 

Bundled  with  the  system  is 
the  Microsoft  MS-DOS  Manag- 
er program,  a character-orient- 
ed. windowed  user  interface  de- 
signed to  insulate  the  user  from 
the  usual  command  line  and 
prompt.  It  performs  traditional 
DOS  shell  functions  such  as  file 
management  and  point-and- 
shoot  execution  of  applications. 
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Zenith  caZy  pc 
Zenith  Data  Systems 
1000  Milwaukee  Avenue 
Glenview.  IL  60025 
(312)699-4800 
List  Price:  Model  1 with  one 
720Kb  3 'i6-inch  floppy  drive. 
$999;  Model  2 with  two  720Kb 
3*/6-inch  floppy  drives.  $I  199; 
Model  20  with  one  20-Mbyte 
hard  disk  and  one  720Kb  316- 
inch  floppy  drive,  $1699. 

In  Short:  A small,  quiet  desk- 
top PC-compatible  offering  3V^ 
inch  floppy  drives,  the  MS-DOS 
Manager  and  a great-looking 
14-inch  paper-white  mono- 
chrome display,  but  limited  by  a 
high  price  and  lack  of  expanda- 
bility. 
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MS-DOS  Manager  is  not  an  op- 
erating environment,  like  Mi- 
crosoft Windows,  but  the  family 
resemblance  is  obvious,  so  the 
upgrade  to  Windows  or  the  OS/2 
Presentation  Manager  will  be 
painless. 

At  $999  for  the  low-end  ver- 
sion and  $1,699  for  the  hard 
disk  model,  the  machine  is 
overpriced.  Cheap  clones  can 
run  circles  around  it  for  far  less 
and  offer  relatively  unlimited 
expansion  potential.  In  addi- 
tion, purchasers  will  have  to 
find  a way  to  port  their  existing 
programs  and  data  from  S'A- 
inch  floppy  disks  to  the  eaZy 
pc’s3‘/2-inch  floppies. 

Zenith  sells  extensively  to 
schools,  where  the  system  will 
presumably  be  offered  at  a steep 
discount.  Purchasers  do  get  an 
absolutely  silent,  tiny,  capable 
machine  with  a good  keyboard 
and  monitor,  as  well  as  the  as- 
surance that  they’re  buying 
from  a well-known  manufactur- 
er. But  you  can't  upgrade  the 
motherboard  or  the  monitor, 
add  disk  drives,  or  insert  any 
add-on  boards.  If  you  need 
something  small  and  tiny,  and 
you  can  buy  an  eaZy  pc  for 
about  half  the  price,  it's  worth 
considering.  For  most  users, 
however,  the  limits  are  too 
many  and  the  price  too  steep. 
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Discover 

(cimtiiuiedfivmpeKt33) 

background  is  affected  by  your 
PC’s  disk  I/O  and  screen  re- 
fresh. 1 noticed  some  sluggish- 
ness, but  you'll  notice  the  dif- 
ference only  when  doing  disk 
reading  and  writing. 

The  Discover  software  re- 
quires about  1 megabyte  on 
your  hard  disk,  yet  it  uses  only 
about  I6K  bytes  of  RAM.  The 
installation  program  makes  in- 
stallation easy,  and  there’s  even 
an  option  for  removing  the  soft- 
ware automatically.  The  Dis- 
cover uses  a menu  system,  but 
the  PC  function  keys  are  pro- 
grammed to  automatically  run 
the  most  common  operations. 
You  can  define  a callable  editor 
or  communications  program 
and  save  these  settings,  or  you 
can  shell  to  DOS  and  run  other 
applications. 

Scanning  a full  page  of  text 
requires  almost  no  preparation, 
as  long  as  the  original  is  clean. 
You  insert  the  page  in  the  scan- 
ner. select  a document  name, 
and  start  a session.  The  page 
moves  through  the  scanner 
quickly,  and  a temporary  file  is 
created  on  the  disk.  This  file  re- 
mains open  until  you  decide  to 
close  it,  so  you  can  scan  a num- 
ber of  pages  from  different 
sources  into  a single  document. 

The  Discover  has  a scanning 
window  setting  that  lets  you  de- 
fine a single  portion  of  the  page 


for  text  or  graphics  scanning. 
Using  PC  Magazine's  three- 
column  feature  format.  I de- 
fined a window  for  each  column 
and  saved  the  settings  for  each 
column  in  separate  instruction 
sets.  To  scan  a page  I loaded  the 
instruction  set  for  column  1 and 
scanned  the  page,  then  repeated 
the  procedure  for  subsequent 
columns. 

It  gets  a little  more  compli- 
cated if  there  is  more  than  one 
story  on  a page,  but  in  those 
cases  I simply  loaded  the  exist- 
ing instruction  sets  and  modi- 
fied the  windows  for  a single 
session.  Once  I got  past  the 
opening  page,  the  scanning  was 
fairly  routine.  Graphics  ele- 
ments on  the  page  are  skipped 
over  during  a text  scan,  so  pic- 
tures. column  rules,  lines,  or 
embedded  graphics  elements 
can  be  treated  as  spaces. 

Next  1 changed  the  window 
settings  for  graphics  scanning  to 
isolate  a single  graphic  on  the 
page  and  scanned  the  picture 


into  a separate  file.  The  Discov- 
er offers  a line  mode  for  black- 
and-white  drawings,  and  two 
settings  for  continuous-tone 
graphics  like  photographs.  The 
random  dither  is  similar  to  half- 
toning in  that  a given  value  of 
gray  is  approximated  by  density 
of  dots.  Spiral  dithering  per- 
forms the  same  function,  but  dot 
patterns  are  arranged  in  spiral 
patterns.  You  have  to  look  care- 
fully to  notice  the  difference. 

The  Discover  offers  true 
“omni-font”  capability:  a sin- 
gle page  can  have  any  mix  of 
type  sizes  (8-  to  24-point)  and 
type  styles  (boldface,  italic,  and 
underline),  as  well  as  any  num- 
ber of  different  fonts,  and  can 
still  achieve  recognition.  Script 
fonts  or  other  decorative  type- 
faces are  not  recognized,  and 
the  Discover  may  not  recognize 
draft-quality  dot  matrix  unless 
the  characters  are  well  formed. 
Most  near-letter-quality  dot  ma- 
trix fonts  should  be  recognized 
with  little  trouble. 
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KurzwdI  Discover  System 
Kurzweil  Computer  Products 
185  Albany  St. 

Cambridge.  MA  02139 

(800)343-0311 

(617)8644700 

List  Price:  S9,9S0 

Requires:  Full-length  slot,  hard 

disk(l  Mbyte  fiee),  DOS  2.1  or 

later. 

In  Short:  A desktop  OCR  that 
can  recognize  tnie  typeset 
characters  as  well  as  most  other 
fonts,  with  separate  graphics 
scanning. 
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Once  the  characters  have 
been  scanned  and  recognized, 
you  close  the  document  and 
then  run  a conversion  program 
that  creates  either  an  ASCII  text 
file  or  a DCA  (Document  Con- 
tent Architecture)  file.  The  Dis- 
cover allows  extensive  pro- 
gramming of  ASCII  text  files 
with  a format  program,  so  it  is 
possible  to  convert  most  text- 
formatting elements  into  any 
desired  hex  character. 

If  you  thought  OCR  was  in 
its  infancy,  you  were  right.  But 
with  Discover  we’ve  gone  from 
toddler  to  high-school  graduate 
overnight.  Look  out,  world.  OS 


MultiMate 

(contmutd  from  pagt  33) 

1 discern  two  distinct  influ- 
ences on  MulnMate  //:  top-sell- 
ing WordPerfect  and  traditions 
found  in  other  programs  from 
MuliiMate's  new  owner,  Ash- 
lon-Tate. 

Some  of  MultiMate's  new 
features  (direct  import  of  ASCII 
files,  preview  mode  to  view  the 
printed  document  on-screen, 
and  nonprinting  document  com- 
ments) are  quite  similar  to  those 
originally  found  in  WordPer- 
/ecr.The  Ashton-Tate  influence 
shows  itself  in  the  new  pull- 
down menus  that  look  and  work 
like  dBASE  III  Assist  menus. 

The  menus  offer  several  ad- 
vantages over  the  function  keys. 
First,  the  menus  shorten  the 


learning  curve  for  novices.  A 
new  user  can  locate  a command 
faster  on  the  well-organized 
menus  than  on  a keyboard  tem- 
plate. 

In  addition,  the  menu  pro- 
vides a brief  explanation  of  how 
to  use  the  command;  the  func- 
tion key  doesn't  offer  this  kind 
of  help.  Even  experienced  Mul- 
tiMate users  may  find  that  the 
menus  save  them  from  paralysis 
if  they’ve  misplaced  their  key- 
board template. 

Since  MultiMate  is  now  an 
Ashton-Tate  product,  it  is  not 
surprising  that  you  can  directly 
merge  dBASE  data  into  a form 
letter  without  conversion.  Other 
product  enhancements  include 
undo  delete,  hot  printing  (print- 
ing the  current  page  without  ex- 
iting the  document),  column 


sort,  expanded  math  capabili- 
ties. and  automatic  or  user-se- 
lected hyphenation.  About  the 
only  feature  MultiMate  is  miss- 
ing now  is  windows.  (With 
Ashton-Tate  at  the  heim,  it 
wouldn’t  be  surprising  if  the 
next  release  has  windows  called 
frames,  Framework.) 

Despite  the  trend  away  from 
some  of  the  more-cumbersome 
Wang  features,  MultiMate's 
Wang  heritage  is  in  no  danger  of 
being  forgotten.  Documents 
still  must  be  repaginated,  head- 
ers and  footers  are  awkward, 
and  MultiMate  still  insists  that 
you  insert  every  single  code,  in- 
cluding tabs  and  returns. 

On  the  up  side,  the  program 
has  retained  its  key  selling 
point;  a consistent  and  logical 
command  structure. 
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M ultiMate  Advantage  II 

Ashton-Tate 

20101  Hamilton  Ave. 

Torrance,  CA  90502 
(213)  329-8000 
List  Price:  On  5’/4-inch  disks. 
$565;  premium  pack  with  both 
5V4-inch  and  3V^inch  disks, 
$595;  upgrade,  $100. 

Requires:  DOS  2.0  or  later. 

In  Short:  A major  upgrade  to 
one  of  the  most  pedlar  word 
processors,  adding  page  pre- 
view. pull-down  menus,  and  an 
undo  delete  command.  Not 
copy  protected. 
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Accounting  Software 
You’ll  never  Outgrow 


A breakthrough 
in  micro  software 
power  and  flexi- 
bility means  never 
having  to  replace 
your  business 
accounting  soft- 
ware again! 


We’d  like  to  introduce 
you  to  micro  software 
that  wiii  never  become 
obsolete  - Macola  Financial 
Software. 

Get  All  the  Power  You'll  Ever 
Need — Once  and  for  Alii  Macola 
Financial  Software  is  adapted  from 
minicomputer  programs  proven 
througb  a decade  of  successful 
applications. 

It  literallv  unleashes  the  power  of  a ' 
minicomputer  for  micro  applications.  That's 
the  kind  of  power  that  encourages  unlimited 
business  growth. 

1}  Different  Program  Modules.  Macola 
Financial  Software  offers  up  to  13  different 
modules  that  provide  these  vital  operationai 
funaions: 

Accounting — General  Ledger  - Accounts 
Receivable  - Accounts  Payable  - Payroll  - 
Fixed  Assets/Depreciation 

Distribution — Inventory  Management  • 
Customer  Order  Processing  - Purchase 
Order  and  Receiving 

Manuhicturing — Bill  of  Material  Processor 
- Material  Requirements  Planning*  - Master 
ScheduUng*  - Job  Costing* 

Plus  there’s  a Report  Writer  that  permits 
customized  reporting  and  has  the  ability 
to  transport  data  files  to  popular  spread 
sheet,  word  processing,  and  data  base 
programs. 

Total  Integration  or  Departmental 
Solutions — Your  Choice!  Macola  Financial 
Software  is  an  integrated  business  solution 
for  growth-oriented  companies.  You  can 
begin  with  a single,  stand-alone  program 
and  build  an  integrated  system  over  time. 

And  when  your  business  gains  Fortune 
1000  status,  you  can  implement  depart- 
mental computing  with  communications 
linked  back  to  a mainframe. 

‘Under  developtnem,  to  be  released. 


Proven  Network  Compatibility.  Without 
question,  this  is  the  most  advanced  software 
compatible  for  Local  Area  Network  (LAN) 
environments.  Macola  Financial  Software 
has  four  years  of  actual  field  experience  in 
LAN  appUcations  and  already  represents 
four  generations  of  enhancements. 

No  other  micro  software  can  say  the  same. 

It’s  easy  to  upgrade  Macola  Financial  Soft- 
ware from  a single-  to  multi-user  system, 
requlrina  no  change  in  program  or  data  files. 

All  of  which  means  that,  when  your  busi- 
ness is  ready  to  move  into  LANs,  your  soft- 
ware will  be  ready,  too. 

Speed  and  Data  Integrity.  Macola  Finan- 
cial Software  is  written  in  Micro  Focus 
COBOL  for  maximum  speed  and  data  integ- 
rity (source  code  available).  Micro  Focus 
features  an  efficient  dual  file  struaure  that 
provides  assurance  against  accidental  loss 
of  data. 

Software  Constantly  Updated.  The  only 
“certainty”  in  computer  software  is  that 
this  morning’s  innovation  will  be  replaced 
by  this  afternoon’s.  How  do  you  protect 
against  that? 

With  Macola  Financial  Software.  It’s  con- 
stantly being  enhanced,  with  new  features 
that  are  designed  specifically  to  solve  actual 
field  problems. 

That’s  why  it’s  software  that  is  literally  im- 
possible to  outgrow — because  it  never  stops 
growing. 


Comprehensive  Support.  When 
you  purchase  Macola  software,  you 
receive  easy-to-understand  docu- 
mentation. Comprehensive  techni- 
cal support  is  available  direct  from 
Macola  via  a toll-free  800  line  or 
through  Macula’s  nationwide  net- 
work of  authorized  resellers  who 
provide  local  training  and  hands-on 
support. 

Your  support  options  also  include 
source  code  modifications. 

We're  your  technical  partner  for 
the  life  of  your  system.  And  that’s 
a long,  long  time. 

By  the  Way,  Who  IS  Macola? 

We’ve  been  helping  businesses  find 
computing  solutions  since  1971. 
And  we  were  one  of  the  first  com- 
panies to  successfully  introduce 
business  application  micro  software 
specially  programmed  for  LAN 
environments. 

When  you’re  investigating  business 
accounting  software,  remember  that  now 
there  js  a standard  for  long-term  value  and 
performance.  And  “Running  is  believing!’ 

For  more  information,  or  to  order  “live” 
demonstration  programs: 

Call  1-800-468-0834 
(Ohio)  1-800-468-0833 


FINANCIAL  SOFTWARE 
Because  growing  companies 
need  powerful  accounting. 


Fc 


See  just  how  much  this 
software  can  do 


ch  this  j l 

rocbure  | ^ 


Please  rush  me  y'our  FREE  brochure  I 
describing  all  the  capabilities  of  Macola 
Financial  Software. 


. PHONE _ 


Check  one:  □ Dealer  □ End  User 
Mail  to:  Macola,  Inc. 

P.O.  Box 485 
Marion.  Ohio  43302 
(614)3825999 
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Plus  Doubles  the  IkinKianl’s 
Ca/KUilty,  Betters  Perfmrmnce 


is  I 


HANDS  ON 


BY  W!NN  L.  ROSCH 

When  moving  a hard  disk  from 
disk  drive  bay  to  expansion  slot, 
something’s  got  to  give.  Usual- 
ly that  something  is  speed  and 
capacity,  but  Plus  E)eve]opment 
Corp.  has  changed  that. 

With  the  new  Plus  Develop- 
ment HardCard  40,  you  can  put 
an  entire  40  megabytes  in  a sin- 
gle expansion  slot  in  an  IBM 
PC,  XT,  AT,  many  compati- 
bles, or  the  Personal  System/2 
Model  30  and  still  have  disk 
performance  that  is  very  close  to 
an  AT’s  stock  drive. 

Packing  Scheme 

Although  those  capabilities 
are  impressive  in  themselves, 
the  way  Plus  Development 
achieves  that  high  capacity  in  a 
single  slot  is  more  striking  still. 
Because  just  two  tiny  platters  fit 
inside  the  .8-inch-wide  package 
(the  same  number  as  used  in  the 
earlier  HardCard  20),  Plus  De- 
velopment has  doubled  the 
numter  of  cylinders,  to  a total 
of  1 ,224.  And  all  those  tracks 
must  squeeze  into  a less-than- 
I '/2-inch-wide  swath  across  the 
3'/2-inch  disk. 


The  problems  inherent  in 
this  packing  scheme  go  beyond 
the  space  crunch.  Current  PCs 
recognize  a maximum  of  only 
1 ,024  cylinders  and  would  ordi- 
narily unable  to  handle  the 
number  inside  the  HardCard  40. 
Plus  Development  avoids  this 
hurdle  by  logically  dividing  the 
disk  so  that  it  looks  to  its  host 
computer  as  if  it  has  half  as 
many  cylinders  and  twice  as 
many  heads. 


not  reflect  actual  DOS  perfor- 
mance (such  as  on  the  BIOS 
Disk  Seek  test).  Unlike  some 
manufacturers,  however.  Plus 
Development  makes  no  un- 
founded speed  claims  for  the 
disk-splitting  scheme. 

Hardware  installation  of  the 
HardCard  40  is  as  simple  as  it 
can  get  for  a disk  drive — ^just 


Tht  Plus  Development  HardCard  40 
uses  twoJ'A-inck  ikin’film  disks  to  pack 
40  megabytes  in  a single  expansion  slot. 


In  testing,  the  drive  does  not 
quite  fulfill  its  speed  promise  of 
a 40-millisecond  average  access 
time,  delivering  true  perfor- 
mance of  about  50  millisec- 
onds, even  though  it  can  do  a 
pure  disk  seek  in  about  30  milli- 
seconds. 

The  track-splitting  scheme 
gives  an  apparent  speed  in- 
crease on  some  tests  that  does 


slide  it  in.  The  entire  drive 
draws  all  8 watts  it  normally 
needs  through  the  8-bii  PC  ex- 
pansion bus.  This  narrow  bus 
limits  performance  in  full  16-bit 
systems.  In  most  systems  the 
HardCard  40  will  function  as 
the  first  or  second  hard  disk,  and 
as  the  former  it  can  boot  the  host 
computer. 

The  HardCard  40  is  accom- 


FACT 

FILE 


Plus  Devdopmenl 

HanlCanl40 

Plus  Development  C(wp. 

1778  McCarthy  Blvd. 

Milpitas,  CA9S03S 
(408)946-3700 
List  Price;  SI. I9S 
Requires:  DOS  3.0  or  later. 

In  Short:  A single-slot,  high- 
performance  40-megabyte  hard 
disk  card  compatible  with  all 
IBM  PCs,  XTs,  ATs,  many 
compatibles,  and  the  Personal 
Sy$tein/2  Model  30. 
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panied  by  a software  disk  that 
includes  programs  to  divide  the 
full  42.26-megabyte  capacity  of 
the  drive  into  one  to  four  parti- 
tions. A semiautomatic  installa- 
tion program  (you  press  the 
keys  but  the  software  selects  the 
functions)  handles  all  partition- 
ing and  formatting. 

Although  bigger  (both  phys- 
ically and  in  capacity)  and  faster 
hard  disk  cards  are  currently 
available — notably  the  Rodime 
R-Card  45 — the  HardCard  40  is 
fully  competitive  because  of  its 
superior  integration,  compact 
size,  low  power  consumption, 
and,  as  always,  excellent  fit  and 
finish.  CQ 


g V M Benchmark  Tests:  Pius  Development  HardCard  40  vs. 
IBM  PC-XT  and  Plus  Development  HardCard  20 

The  Rus  Development  HardCard  40  packs  twice  as  many  tracks  onto  the 
same  number  ot  platters  as  the  HardCard  20.  The  HardCard  40^  perfor- 
mance is  faster  by  nearly  20  percent. 


Performance  Times 

(Timas  given  in  mMHseoonds) 


Relative  Times 

(Ratio;  IBM  PC-XT  - 100} 


008 

BIOS 

Disk 

Disk 

Access 

Seek 

IBM  POXT 

114.00 

95.00  / 

Plus  Development  HardCard  20 

60.00 

44.00 

Plus  Development  HardCard  40 

49.36 

29  46 

BIOS 

Disk 

Ssek 


DOS 

Disk 

Acesss 


The  DOS  Ofak  Accsm  benchmark  test  measures  the 
time  ft  takes  to  do  a random  sector  read  using  DOS.  DOS 
buffers  are  set  at  3 and  the  mterieavB  factor  Is  left  at  the 
drivers  default  setting.  This  test  adds  DOSS  owrhead  to 
the  BIOS  and  hardware  times.  The  lest  program  per- 


forms the  sector  read  t.0(X)  times  within  the  DOS  dtsk 
partition.  The  average  result  is  shown  m miHlseconds. 


The  BIOS  Disk  Seek  benchmark  test  measures  the  time 
it  takes  to  do  a random  seek  using  the  dtsk^  ROM  BIOS. 


The  test  result  includes  minimal  software  overhead  and 
may  not  parallel  the  manufacturer^  claimed  average  ac- 
cess time.  The  test  program  perlorms  1,000  seeks.  The 
average  result  is  shown  In  miBiseconds. 
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Finally  there  is  a productivity  software  package 
that  perfectly  fits  your  executive  management  stv'le. 
Carefully  tailored  to  enhance  executive  productivity, 
WordPerfect  Executive  is  easy-to-use  business  soft- 
ware that  lives  up  to  its  name. 

WordPerfect  Executive  skillfully  weaves  the 
elements  of  word  processing, 
spreadsheet  analysis,  calendar- 
ing and  information  manage- 
ment into  one  compact  pack- 
age, It  is  specially  designed  for 
laptop  PCs,  with  the  entire 
program  on  one  3 '/a "diskette, 
vet  it  covers  the  manv  business 


computing  needs  of  executive  computer  users. 

Create  a business  plan.  Manage  your  time. 
Organize  your  thoughts  into  memos  or  letters.  Even 
generate  an  itinerary  or  travel  report.  WordPerfect 
Executive  lets  you  do  it  all  on  your  desktop  PC,  or 
take  it  with  you  for  your  laptop. 

Get  the  productivitv’  softvs  are  tailored  for 
top  management:  WordPerfect 
Executive.  For  more  informa- 
tion, call  or  write  WordPerfect 
Corp.,  288  West  Center  St., 
Orem,  Utah  84057,  (801 ) 
225-5000. 

Wbrd  Perfect 

CORPORATION 
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ANNOUNCING  ORACLE’S  NEW  PIS 

Toe  First  Product  To  Break 

WHY  WAIT  FOR  OS/2?  RUN  LARGE  APPLICATI 


PC  DBMSs  have  three  serious  limitations.  First,  very  little  room 
is  left  for  your  application  after  deducting  the  size  of  DOS  and 
the  DBMS  from  the  available  640K.  Second,  they  don't  provide 
easy,  transparent  access  to  minicomputer  and  mainframe  data.  Finally, 
multi-user  applications  are  impractical  because  of  long  delays  caused 
by  LAN  data  lock-out.  Three  serious  limitations.  Not  any  more. 

In  1979,  Oracle  Corporation  delivered  the  very  first  relational 
DBMS.  Oracle  also  delivered  the  very  first  implementation  of  SQL.  And 
now,  we’re  delivering  the  first  ever  distributed  DBMS  for  PCs;  Profes- 
sional ORACLE^  Networkstalion  ORACLE^  and  LANserver  ORACLE? 
Three  DBMS  products  that  bring  mainframe  applications,  mainframe 
data,  and  mainframe  power  to  the  desktop.  All  of  which  incorporate 
ORACLE'S  breakthrough  technology.  And  all  deliverable  today. 


Exploits  286/386 

PROTECTED  MODE.  NOW. 


Seamless 

CONNECTIVITY.  NOW. 


Professional  ORACLE  is  the  very  first 
DBMS  to  exploit  the  advanced  te^no- 
logy  of  PCs  like  the  Compaq  386,  IBM's 
PC/AT,  and  the  new  Personal  System/2. 

The  ORACLE  kernel— the  relational 
DBMS  engine— executes  in  protected 
mode.  Above  the  640K  line  in  extended 
memory.  At  the  same  time,  your  ORACLE 
applications,  tools,  and  DOS  3.x  execute 
below  the  640K  line 
in  real  mode. 

ORACLE 


Professional 
ORACLE  allows 
you  lo  build  larger 
a;>p/icafio/u  than 
possible  with  any 
other  DBMS.  Sow. 
Under  DOS  lx. 


OTHERS 


This  software  breakthrough 
means  your  PC/AT  can  run  the 
same  feature-rich  ORACLE  that 
mainframes  run.  Not  a down-sized  sub- 
set. Plus  it  leaves  you  plenty  of 
memory  to  develop  and  execute  major 
database  applications.  Without  giving 
up  your  memory-resident  utilities. 


When  other  PC  DBMSes  claim 
“connectivity,"  they  mean  terminal 
emulation  or  file  transfer,  downloading 
and  uploading  static  data  snapshots. 

With  Networkstation  ORACLE,  an 
ordinary  PC  (XT as  well  as  286  or  386) 
becomes  a true  distributed  application 
processor.  You  can  dynamically  access 
and  update  a remote  database— either 
ORACLE  or  IBM's  DB2t— as  if  it  were 
stored  on  your  PC. 

What’s  more,  ORACLE’S  SQL#Star 
distributed  database  architecture— the 
first  ever  on  PCs— lets  you  query  or 
update  local  PC  and  remote  databases 
simultaneously.  Even  join  them  into  a 
single  view.  Without  knowing  where 
your  data  is  located.  So  you  can  dis- 
tribute your  data  to  where  it's  used  the 
most.  Control,  secure,  and  back  it  up 
however  you  want.  And  still  netwoiic 
it  all  together  whenever  you  need  ta 


ORACLE  CanctWty— PC  to  nstihif  Server 

^md  Class 

Media 

Raw  Speed 

Low 

Async  Lines 

<19,200  bps 

Medium 

3270  Coax 

50  Kbps 

High 

Ethernet 

10  Mbps 

Networkstation  ORACLE  works  over 
Ethernet  using  DECnet  protocols.  Over 
3270  coax  using  LU2  data  streams.  And 
over  RS-232  and  dial-up  phone  lines. 
With  TCP/IP.  APPC  LU6.2  and  other 
industry-standard  protocols  to  come. 


, ^ , ORACLE  H 

Fully  Utilizes  286/386  Technology 
Seamless  Connectivity  To  Minis  & Mainframes 
Database  Server  For  PC  LA^s 
True  SQL-based 

Portability  across  VM,  MVS,  VAX/VM&  UNIX  & others 
Develop  Mainframe  & Mini  Applicaticms  On  Desktop 
True  Multi-User  Concurrency 
Mainframe  Data  Integrity 
Distributed  Processing 
Distributed  Database 
Familiar  1-2-3-like  Spreadsheet  Interface 


D 


AlARASE  SERVERS 
FOR  LANs.  NOW. 


Using  an  Ethernet  LAN,  you  can  connect 
Networkstation  ORACLE  PCs  to  a variety 
of  powerful  ORACLE  database  servers. 
Such  as  the  MicroVAX  2000.  Soon,  you'll 
be  able  to  connect  them  to  PC  ATs, 
Personal  System/2s  or  the  new  Compaq 
386  running  LANserver  ORACLE,  t 
Other  PC  DBMSes  execute  entirely 
in  your  workstation  PC. 
using  a network  file 
server  to  perform  file 
and  byte-range 
locking.  Their 
results?  Excessive 
network  traffic, 


frequent  waits  for  busy  records,  and 
corrupted  databases  from  aborted 
transaction  streams. 

ORACLE’S  database-server  architec- 
ture ensures  minimum  network  traffic, 
maximum  concurrency,  and  data  integ- 
rity for  the  most  demanding  multi-user 
applications.  Just  like  a mainframe 
And  at  one-fifth  the  cost  of  the  least  ex- 
pensive proprietary  database  machine. 


TRIBUTED  DBMS  FOR  286/386  PCs 


l^E  640K  Barrier  On  The  PC 

ONS  ON  YOUR  DESKTOP  UNDER  DOS  3.x  NOW 


AS  IT  NOW. 

ORACLE 

dBASE  III 
PLUS 

R;BASE 
System  V 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

SQL  COMPATIBILITY. 

NOW. 

ORACLE  is  compatible  with  both  the 
ANSI-standard  and  IBM-standard  SQL 
database  language 
Which  means  you  can  develop  appli- 
cations in  ORACLE  on  your  PC  and  run 
them  on  the  largest  mainframe  under 
ORACLE  or  IBM's  DB2. 

>bu  con  (fuidtly  point, 
prototype  and  enhance 
sophistKoted  form*- 
based  applications 
with  minimum  effort 
and  maximum  ftexi- 
bilHy  using  such 
optional  foaliiies 
as  SQL  triggers  and 
user  exits. 


UNRIVALED  ORACLE 
PORTABILITY.  NOW. 
Moreover,  your  ORACLE  PC  applica- 
tions also  become  automatically  portable 
to  over  30  minicomputer  and  mainframe 
famUies.  Under  VM.  MVS,  VAX/VMS, 
UNIX,  and  other  operating  systems. 

PRODUCTIVITY  FOR  NOVICES 
AND  EXPERTS  ALIKE.  NOW. 
Both  Professional  ORACLE  and  Net- 
workstation  ORACLE  come  with  a com- 
prehensive array  of  fourth-generation 


tools  for  reporting,  decision  support 
and  application  development.  Tools 
that  are  the  envy  of  our  mainframe 
and  PC  competition  alike. 

Tools  like  SQL*  Plus.  For  perform- 
ing complex  queries,  updates,  and 
database  administration  with  ease. 


ORACLE'S  ^)L*Slar  distribuled  architecture  allows 
you  lo  manipulaie  your  database— across  multiple,  dis- 
similar systems  and  operating  environments— as  if  all 
the  information  were  in  a single  database  on  ymtr  PC 


SQL*  Report.  The  comprehensive 
multi-table  report  generator. 

SQL*Forms.  The  versatile  forms- 
based  application  builder.  So  you  can 
develop  applications  in  record  time 
and  train  users  in  no  time. 


Manipulate  your 
database  from 
wUhin  SQL*Calc 
by  emb^ding 
slalements 
in  spreadsheet 
ce/^  just  like 
formulas. 


SQL*Calc.  The  1-2-3-like  spread- 
sheet that  marries  the  world's  most 
popular  PC  user  interface  with  the 
world’s  most  powerful  PC  DBMS. 

Optional  precompilers  also  let  you 
access  ORACLE  from  embedded  SQL 
in  COBOL  or  C-language  programs. 

For  a limited  time, 

BE  THE  FIRST. 

Be  the  first  in  your  organization  to 
experience  how  fast  you  can  build 
complex  SQL  applications  on  your  PC. 
If  you’re  a VAR,  be  the  first  to  expand 
your  markets  and  make  your  mainframe 
applications  available  on  desktop  tech- 
nology. Compare  ORACLE'S  power, 
features  and  ease.  The  more  you  test, 


the  better  we'll  look.  And  the  faster  you 
act,  the  better  you'll  look,  toa 
Order  ORACLE  now.  While  you  can 
still  be  the  first.  So  you  don't  hnish  last. 


rs 


END  ME  THE  FOLLOWING 
PRODUCTS.  NOW. 

Attention  PC  Marketing  • Oracle  Corporation 
One  Oracle  Parkway  • Belmont.  CA  94002 

Please  send  me  the  products  checked  off  below,  now. 

I undenund  both  Pratmional  ORACLE  vid  Networksuiton 
ORACLE  MCI.  SQL*Fdnm.  SOL*Ptui.  S0L«Repori  A SQL*C4lc 
Select  Media  □ SM'  or  □ 

□ Professional  ORACLE  SU9S  Requires  IBM  PC/AT. 

System  1 2 SO-BO,  Compaq  3S6.  or  100%  compatible, 

DOS  3.1  *,  and  I.SMB  of  RAM  Precompilers  included  tor  Micro- 
soft C and  Lattice  C. 

□ Precompiler  lor  ReaSa  COBOL-  Add  I39S 
Q Networking  option  with  all  available  protocols.  Add  1395 

□ Nelworfcstalion  ORACLE  IS95  Requires  DOS  2 I • , on 

PC/XT.  AT  2M.  386 or  compatible  with  ■ least  512K  of  RAM 
(DOS  3.3  on  System  and  LANserver  ORACLE  on  a malna«Mit^ 
mini  or  286/386  PC 


RequlresVAX/VMSvenion4  S*,2MBmemot>,anEMienM( 
Controller  and  one  nr  more  PCs  running  NeiworksfifloHOItAiCtE, 
Prices  shown  include  UPS  shipping  charges  if  Ihe  order  U pre- 
paid Since  Oracle  Corporation  has  offices  everywhere,  add  local 
and  stale  taxes  to  Ihe  amount  below- 

I Amount  of  purclM*#  checked  abow 

♦ ■ Stale  and  Local  Sales  Iksea. 


uthofiied  Total  ( For  purchase 


orders,  shipping  charges  win  be  added  lo  your  Invoice.) 


Company  _ 


Enclosed  Is  O • check.  □ a purchase  order  or  □ credit  card 
lor  Q VISA,  Q MasterCard  or  Q American  Express 
Credit  card  or  PO  number  - 

Card  Exp  Date Order  Dale  _ _ 


Or  CaU  1-800-345-DBMS 


ORACLG 

COMPATIBILITY  • PORTABIUTY  ■ CONNECTABILITY 

One  Oracle  Parkway  • Belmont.  CA  94002 
World  Headquarters:  (415)598-8000 
Calgary  (403)265-2622  • Ottawa  (613)238-2381 
Quebec  (514)337-0755  • Toronto  (4)6)596-7750 
ORACLE-U  K.  (SURREY)  444-94B6976 
ORACLE-FRANCC  33-M94)<MM08 
ORACLE-EUROPE  (NAARDEN.  NETHERLA.NDS)  31-2)59-49344 


eiM*  by  Omrte  Corpantm  ORACLE*  NetwerkMUon  O 
LANwrver  ORACLE*  noIrMicnal  ORACLE?  SQL.Cakf  EwySQL.* 
SOL-R^mt*  SQL.Phii*  and  S^'Foraw*  arc  isg.  iradmaiat  o(  One 
Corp  The  odwf  companM  m 
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MathCAD  turns  your  PC  into 
an  electronic  scratchpad. 


math  to 
your  most 


_ . .,  problems. 

Use  MathCAD 


"MathCAD  is  a real  gem  of  a software  package . . . 
a program  that  breaks  new  ground. . . the  starter 
o f a new  software  category. " The  New  York  Tunes 

It's  the  first  numeric  software  that  works 
like  a word  processor.  The  first  software  of  its  kind 
that's  not  a programming  language.  Think  of  it  as 
the  first  WYSIWYG  calculator.  For  the  first  time  ever, 
MathCAD  lets  you  do  calculations  on  your  PC  in  real 
math  notation,  as  simply  as  on  a scratchpad. 
"MathCAD  is  likely  to  be  a trendsetter,  its  combi- 
nation of  mathematic  power  and  whal-you-see- 
is-what-you-get  interface  makes  it  an  excellent 
tool ..."  PC  Week 

MathCAD  lets  you  combine  equations,  graph- 
ics and  text  just  like  you  do  on  paper.  You  can  input 
formulas  directly  and  edit  equations  interactively 
right  on  the  screen.  Just  place  the  cursor  anywhere 
and  start  typing.  MathCAD  not  only  formats  your 


equations  as  they're  typed,  it  instantly  calculates 
the  results.  Sounds  simple?  It  is.  In  fact, 

IEEE  Software  writes,  “It's  fun,  and  it’s 
much  easier  to  use  MathCAD 
than  anything  you've  ever 
used  before.'' 

"It  has  a free  form  style 
that  lets  you  Just  sit 
down  in  front  of  the  PC 
and  do  the  work  you  probably 
bought  the  computer  for  in  the  first 
place."  PC  Masaiine 

MathCAD  is  much  faster  and  easier  than 
doing  calculations  by  hand  or  writing  programs. 

And  unlike  a calculator,  MathCAD  lets  you  see  and 
record  every  step  You  can  add  text  anywhere  to 
support  your  work.  And  print  or  save  your  entire 
calculation  as  an  integrated  document  that  anyone 
can  understand. 

"ft's  hard  to  do  Justice  to  this  software  in  any  re- 
oiew.  You  feel  like  you  'oe  Just  discovered  the  power 
of  a computer  for  the  first  time. ' ' IEEE  Software 
What  kind  of  calculations  can  you  do  with 
MathCAD?  Anything  you  have  a formula  for.  As 
IEEE  Software  writes,  “Its  versatility  seems  unlim- 
ited" With  its  wide  range  of  built-in  functions, 
MathCAD  can  handle  everything  from  simple 


Re(|uiia  IBM  PC*  or  conpMiUe.  512KB  RAM.  graphics  card. 

IBM  PC*  tiHemalioikal  Bu^ness  Machines  Corporation 
MMhCAO"*  MathSoft.  tnc. 

CIRCLE  154  ON  READER  SERVICE  CARD 


.'  ■ to  calculate  your 
; mortgage  payments, 

' to  solve  a heat  trans- 
,-  / fer  problem,  or  to 
■ model  electrical  circuit 

parameters. 

"...  if  I dealt  frequently  with 
.'  numbers,  I wouldn't  wail ...  to 
get  my  copy. " The  New  York  Tunes 
Why  spend  another  minute  doing  calcula- 
tions by  hand  or  writing  and  debugging  programs? 
Put  MathCAD  to  work  for  you  and  find  out  why 
PC  Magazine  writes,  “Warning:  it  could  prove 
addictive,"  Once  you’ve  tried  MathCAD,  it's  hard  to 
imagine  how  you  ever  got  along  without  it. 

To  order  MathCAD  at  just  {249,  call  us  today  at: 

1-800-MathCAD 

(In  Massachusetts:  617-577-1017) 

MathCAD 

MathSoft,  Inc.,  I Kendall  Sq.,  Cambridge.  MA  02139 
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Nata  Bmie:  Grade  A Technical, 
Scholariy  Document  Processm 


HANDS  ON 


BY  EDWARD  MENDELSQN 
Dragonfly  Software’s  Noia 
Bene  does  almost  everything 
you  ever  wanted  from  a word 
processor,  and  does  it  in  more 
ways  than  you  ever  imagined. 

No  other  program  approach- 
es its  Oeet  efficiency  in  editing 
or  printing  long,  complex  docu- 
ments. No  word  processor  gives 
you  such  ready  access  to  the  full 
range  of  technical  and  foreign 
language  characters.  No  pro- 
gram with  comparable  power 
achieves  such  case  of  use.  For 
handling  scholarly  work  in  the 
humanities  and  many  of  the  sci- 
ences, it  has  no  serious  rival. 
And  all  its  advanced  features  are 
available  out  of  the  box,  without 
any  programming  by  the 
user — although  you  are  free  to 
modify  and  rearrange  virtually 
every  detail  of  its  operation. 

Nota  Bene  gets  its  speed 
fromXvWW/e,  whose  engine,  in 


a thoroughly  customi/.ed  ver- 
sion, is  at  the  heart  of  this  new 
program.  Noia  Bene  gets  much 
of  its  power  from  its  unique  in- 
tegrated “textbase.”  adalaba.se 
for  either  free-form  or  struc- 
tured text,  based  on  an  im- 
proved version  of  the  text-in- 
dexing program  FYI  3000. 
Dragonfly  Software  has  added 
about  400K  bytes  of  menu  and 
help  files  (which  you  can  use  or 


ignore)  to  create  a package 
whose  vast  capabilities  are 
equally  accessible  to  menu- 
reading  beginners  and  com- 
mand-line experts.  And  the  Lo- 
tus-style menus  arc  quick  and 
sensible  enough  to  cause  invet- 
erate menu-haters  to  prefer 
them  to  the  command  line. 

Unlike  XyWriie,  a powerful 
machine  housed  in  a rough-and- 
ready  chassis,  Nota  Bene  looks 
polished,  sleek,  and  eminently 
logical.  It  can  handle  docu- 
ments big  enough  to  fill  multi- 
ple hard  disks — with  automatic 
cross-referencing  to  pages  and 
figures  and  notes  from  begin- 
ning to  end — but  it’s  rich  in  the 
small  details  that  make  editing  a 
breeze.  The  mnemonics  that 
help  you  find  your  way  through 
the  densely-packed  keyboard 
arc  so  clear  that  you'll  wonder 
why  no  one  ever  thought  of 
them  before. 

All  operations  involving  in- 
dividual words  are  governed  by 
the  Ctrl  key,  while  operations 


involving  sentences  arc  gov- 
erned by  Shift  and  paragraphs 
by  Alt,  .so  you  can  perform  de- 
fines. deletions,  transpositions, 
and  athletic  cursor-movements 
with  simple  key  combinations. 
Other  key-combinations  let  you 
capitalize  or  change  ca.se,  scroll 
simultaneously  in  two  win- 
dows, compare  files,  edit  the 
next  footnote,  or  change  the 
whole  keyboard  into  one  of  the 
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standard  layouts  that  are  used  in 
Great  Britain,  France,  West 
Germany.  Spain,  or  Italy.  Pop- 
up keyboard  diagrams  arc  never 
more  than  just  three  keystrokes 
away. 

Most  programs  make  you 
jump  through  hoops  to  use  for- 
eign or  special  characters.  Nota 
Bene  has  them  mapped  to  easy- 
lo-rcmembcr  keys,  and  knows 
how  to  print  them.  Users  of  the 
Hercules  Graphics  Card  Plus 
get  italics  and  superscripts  on 
screen,  and  because  the  pro- 
gram works  in  character  mode 
rather  than  graphics,  this  kind  of 
display  doesn't  slow  you  down 
as  it  does  in  Microsoft  Word. 
(An  option  planned  for  an  up- 
grade will  let  you  work  in  Greek 
and  Slavic  alphabets  on  the 
same  screen  with  English — and 
also  let  you  enter  Hebrew  text 
from  right  to  left.)  From  the 
menu  or  command  line  you  can 
generate  three  different  sets  of 
footnotes  and  endnotes  in  the 
same  file,  or  create  sorted  bibli- 
ographies and  multilevel  index- 
es using  various  sorting  rou- 
tines. or  create  snaking  and 
parallel  columns. 

Other  features  range  from 
optional  (and  customizable) 
predefined  formats  and  style 
sheets,  outlining  (with  hidden 
levels),  macro  libraries  (.15  per 
file,  as  opposed  to  one  per  file  in 
WordPerfect  and  none  at  all  in 
Microsoft  Word  and  Manu- 
script). nine  windows,  fully 
customizable  keyboards,  fast 
searches  through  all  disk  files, 
intelligent  hyphenation,  mail- 
merge,  preprinted  forms,  and 
math.  Printing  options  include 
linked  and  queued  files,  type- 
writer mode,  on-screen  preview 
of  printed  layouts  (in  ordinary 
editing,  page  breaks  are  indicat- 
ed only  by  a page-line  counter), 
and  unparalleled  control  over 
la.ser  printers.  And  the  features 
that  you  do  not  need  never  get  in 
the  way. 

A spiral-bound  tutorial  pro- 
vides beginners  with  an  intro- 
duction to  computers  and  to  the 
program  itself.  The  full  l.fiOO- 
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Note  Bene,  Version  2.0 

Dragonfly  Software 

285  W.  Broadway 

New  York.  NY  10013 

(212)334-0445 

List  Price:  $495;  available  to 

graduate  students  for  $275. 

Requires:  256K  RAM  (384K 

recommended),  DOS  2.0or 

later. 

In  Short:  A uniquely  flexible 
word  processor  and  textbase 
program,  designed  for  academ- 
ic and  professional  use.  but  easy 
enough  for  intelligent  begin- 
ners. Exceptional  printer  con- 
trol. Not  copy  protected. 

CinCL£  421  ON  READER  SERVICE  CABO 


page  manual  looks  daunting, 
but  is  so  well  written  and  orga- 
nized that  it  becomes  a pleasure 
to  use.  Its  bulk  results  from 
Dragonfly’s  zeal  to  anticipate 
every  possible  question,  wheth- 
er foolish  or  sensible,  and  it  as- 
.sumes  that  a user  is  intelligent 
enough  to  want  to  learn  the  logic 
of  the  program  rather  than  sim- 
ply memorize  keys. 

The  textbase  lets  you  index 
existing  files  (without  massag- 
ing them  into  special  formats 
unless  you  want  to),  and  access 
the  index  directly  fix)m  the  word 
prtKCssor.  Because  the  textbase 
can  index  all  significant  words, 
you  can  use  it  to  guarantee  con- 
sistency in  huge  dcKuments.  or 
to  generate  annotated  bibliogra- 
phies and  (for  legal  diKumenls) 
tables  of  authorities. 

Nota  Bene  is  compact 
enough  to  work  with  floppy 
disks  (you'll  have  to  switch 
disks  once  while  the  program 
loads  unless  you  use  the  V/i- 
inch  model),  but  it  feels 
cramped  without  a hard  disk. 
Although  you  can  use  it  to  write 
simple  memos  without  fuss,  it 
begins  to  display  its  ease  and 
power  as  soon  as  you  start  using 
complex  formats  that  stymie 
most  other  programs. 

N<na  Bene  sonietimes  looks 
very  intimidating,  but  intelli- 
gent beginners  will  find  that  it  Is 
friendly  enough  to  help  them 
master  it. 
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NEW  ON  THE  MARKED? 


Maynard  Unveils  PS/2 
Internal  Interface  for 
Backup  Hardware  Line 

Maynard  Electronics  has  an- 
nounced a $295  interface  add-in 
board  that  allows  use  of  its 
Maynstream  backup  units  with 
IBM’s  Personal  System/2  Mod- 
els 50.  60,  and  80.  The  May- 
nard microchannel  adapter  in- 
terfaces with  the  new  IBM 
Micro  Channel  Architecture 
bus,  so  that  users  can  back  up 
from,  and  restore  to,  the  PS/2 
hard  disks. 

Maynard  says  the  Mayn- 
stream units  function  in  the 
same  way  with  the  PS/2  systems 
as  with  earlier  IBM  computers 
and  compatibles.  The  Mayn- 
stream product  line  includes 
three  portable  backup  systems 
that  support  both  lA-inch  car- 
tridge and  digital  data  cassette 
tape  storage  technologies. 

List  Price:  Maynard  microchannel 
adapter,  S29S.  Requires:  IBM  PS/2 
Model  50. 60.  or  80;  Maynstream 
tape  backup  system.  Maynard 
Electronics,  460  E.  Semoran  Blvd., 
Casselberry,  FL  32707;  (305)  331- 
6402. 
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Calculator-Sized  Unit 
Puts  Computer  Power 
In  Your  Shirt  Pocket 

DOS  in  the  palm  of  your  hand? 
Not  really,  but  the  tiny  Psion 
Organiser  II  is  a true  computer 
nevertheless.  About  the  sizeofa 
scientific  calculator  (5. 6 by  3 by 
1 . 1 inches,  9 ounces),  the  Or- 
ganiser has  a text-only  LCD 
screen  and  supports  up  to  320K 
bytes  of  on-board  memory . 

Two  receptacles  that  are  lo- 
cated in  the  back  of  the  battery- 
operated  machine  accept  solid- 
state  memory  units  called 
datapaks,  which  emulate  floppy 
disk  drives  and  are  available  in 
capacities  up  to  128K  bytes. 
The  datapaks  retain  information 
at  power-down. 

Applications  that  are  avail- 
able in  the  datapaks  include  a 
$79.95  y-2-i-compatible 


spreadsheet  with  a 26-column  by 
99-row  worksheet.  The  spread- 
sheet accepts  1-2-3  worksheets 


directly  from  a PC  through  an 
RS-232  serial  port  located  at  the 
top  of  the  Organiser. 


HOT  PROSPECT 


Board  Makers  Ready  First  XT-,  AT- 
Compatible  Boards  for  VGA  Graphics 


IBM’s  VGA  graphics  stan- 
dard has  already  prompted 
third-party  manufacturers  to 
design  add-in  boards  for  the 
PS/2  Model  30  and  old  bus 
PCs.  Quadram  Corp.  leads 
the  way  with  its  announce- 
ment of  the  ProSync  VGA 
and  Ultra  EGA/VGA  cards. 

The  $595  ProSync  VGA 
is  compatible  with  the  new 
standard  at  the  BIOS  level, 
Quadram  says,  and  the  com- 
pany will  offer  a board  with 
register-level  compatibility 
by  the  third  quarter. 

The  card  provides  640- 
by  480-pixel  resolution  and 
displays  16  colors  from  a 
palette  of  64. 

The  ProSync  VGA  does 
not  support  graphics  Mode 
19,  which  allows  display  of 
256  simultaneous  colors 
from  the  extended  palette; 
the  VGA  adapters  on  the 
motherboards  of  the  IBM 
PS/2  scries  offer  up  to  256 
simultaneous  colors  from  a 
palette  of  262, 144. 

The  Ultra  EGA/VGA 
board  (price  to  be  an- 
nounced) provides  800  by 
600  resolution  and  640  by 
480  VGA  resolution  capa- 
bility, both  in  16  displayable 
colors  from  a palette  of  64. 
The  card  supports  digital 
output  on  multiscan  moni- 
tors. An  analog  version  is 


Quadram's 
S595ProSyrtc 
VGA  is  among 
rhefirstadd-in 
cards  to  give  access 
to  IBM' SVGA 
standard  at  640 
by  480  resolution 
in  2- or  16-color 
display  modes. 


expected  later  this  year. 

Also  on  the  VGA  band- 
wagon is  STB  Systems, 
whose  $449  Multi  Res  II 
supports  640  by  480  resolu- 
tion  in  2-  and  16-color 
graphics  (Modes  17  and  18) 
on  multiscan  monitors. 

The  same  VGA  modes 
are  supported  by  the  $499 
Smart  EGA  Plus  from  NSI 
Logic. 

List  Price:  ProSync  VGA. 
$595;  Ultra  EGA/VGA.  price  to 
be  announced.  Requires:  Pro- 
Sync VGA:  expansion  slot, 
multiscan  monitor;  Ultra 
EGA/VGA;  expansion  slot, 
multiscan  monitor.  Quadram 
Corp. . One  Quad  Way,  Nor- 
cross.  GA  30093;  (404)  923- 
6666. 
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List  Price;  Multi  Res  II,  $449. 
Requires:  Expansion  slot,  mul- 
tiscan monitor.  STB  Systems 
Inc.,  1651  N.Glenvme,#210. 
Richardson.  TX  7508 1 ; (2 14) 
234-8750.  List  Price:  Smart 
EGA  Plus.  $499.  Requires: 
Expansion  slot,  multiscan  mon- 
itor. NSI  Logic  Inc. . Cedar  Hill 
Business  Park,  257-B  Cedar 
Hill  Rd. . Marlboro.  M A 01 752; 
(617)460-0717. 
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The  Psion  Organiser  H {SI59.95)ma\ 
he  the  smallest  serious  computer  ever,  it 
has  solid-state  "datapaks"  that  emulate 
floppy  disk  drives. 

A programming  language. 
OPL.  allows  user-defined  appli- 
cations. which  can  be  stored  in 
datapaks. 

The  Organiser  II  has  a built- 
in  clock/caiendar  and  alarm. 
Calculator  functions  are  per- 
formed to  12-digit  accuracy. 
The  calculator  has  full  math  and 
scientific  functions. 

The  model  CM,  with  32K 
bytes  of  ROM.  8K  bytes  of 
RAM.  and  up  to  64K  bytes  in 
datapaks.  costs  $159.95.  The 
model  XP.  with  32K  bytes  of 
ROM.  16K  bytes  of  RAM,  and 
up  to  )28K  bytes  in  datapaks, 
sells  for  $229.95.  The  XP  sup- 
ports a bar  code  reader  and  mag- 
netic card  reader. 

List  Price:  Psion  Organiser  II, 
model  CM,  $159.95;  model  XP. 
$229.95.  16Kdaiapak.  $29.95; 

32K  datapak.  $49.95;  64K  dalapak, 
$64.95;  I28K datapak.  $179.95. 
Pocket  Spreadsheet  software. 
$79.95.  Cable  for  information 
exchange  with  desktop  PC.  $19.95. 
Psion  Inc..  320  Sylvan  Lake  Rd.. 
Watertown.  CT  06795;  (203)  274- 
7521. 
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by  Jonathan  Matzkin 


360K-byte  floppy  disk  drive 
cosls$139.99. 

A $49.95  “Ready  to  Go” 
software  package  is  (^signed  to 
get  first-time  users  up  and  run- 
ning without  referring  to  a man- 
ual . It  has  a simple  word  proces- 
sor, a calculator,  an  address 
file,  file  and  DOS  management 
utilities,  and  games.  The  kit 
also  has  demo  versions  of  soft- 
ware from  publishers  such  as 
WordPerfect  Corp.  and  Micro- 
Pro International  Corp. 

Ust  Price:  PC  Papular,  $549. 
Amber  immitor . $129.99;  green 
monitor,  $99.99;  color  monitor, 
$349.99.  Second  floppy  disk  drive, 
$139.99.  “Ready  to  Go”  software, 
$49.95.  Blue  Chip  ^ectronics  Inc., 
7305  W.  Boston  Ave. , Chandler, 
AZ85226;(602)  961-1485. 
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Blue  Chip  Blectnnics  Expands  Low-End 
PCUne  with  its$549XTCompatihle 


With  everyone  busily  analyzing 
the  new  high-end  technology 
from  IBM,  Blue  Chip  Elec- 
tronics has  Introduced  a vision 
of  the  low-end  future. 

The  Hyundai-made  PC  Pop- 
ular is  a mass-market  entry  tar- 
geted squarely  at  the  home  user. 
It  has  an  8088-2  processor  run- 
ning at  4,77  and  8 MHz.  The 
$549  XT  compatible  comes 
with  5 1 2K  bytes  of  RAM , a SV*- 
inch  floppy  disk  drive,  a mouse 
port,  and  a two-button  mouse. 
A second  floppy  disk  controller 
is  included. 

A motherboard-mounted 
video  adapter  supports  CGA, 
Hercules,  MDA,  composite 
monochrome,  and  composite 


The  S549  PC  Pillar  from  Blue 
Chip  Electronics  may  be  the  wave 
of  the  future  in  home  computing. 
The  system  comes  with  software 
designed  for  the  novice  user. 


color  output.  The  display  adapt- 
er will  drive  a conventional 
black-aiKl-white  television  set. 

The  motherboard  also  has 
one  serial  and  one  parallel  port. 

The  system  has  two  full-size 
expansion  slots  and  a 65-watt 
power  supply.  It  comes  bundled 


with  MS-DOS  3.2,  GW-BA- 
SIC,  and  full  documentation. 

Monitors  are  available  in 
green  ($99.99)  or  amber 
($129.99)  monochrome  and  in 
color  ($349.99).  A second 


Mew  Graphics  Products 
Allow  Color  Graphics  to 
Run  on  Green  Screens 

Not  all  the  graphics  action  is  in 
color.  Two  products  allow  color 
graphics  to  be  displayed  on 
monochrome  monitors,  at  sig- 
nificant cost  savings. 

The  $299  ZMM-1470-G 
from  Zenith  Data  Systems  is 
an  EGA-compatible  mono- 


chrome monitor.  When  used 
with  an  EGA.  it  emulates  a col- 
or monitor  in  1 6 levels  of  gray. 

The  ZMM-1470-G  has  a 
green  phosphor  display  and 
automatically  switches  between 
horizontal  scan  frequencies  of 
15.75  kHzand  21.8  kHz. 

Mode  MGA  is  a $79.95 
memory-resident  utility  from 
T.B.S.P.  that  allows  the  dis- 


play of  CGA  graphics  on  a 
monochrome  monitor  with  a 
Hercules  or  compatible  mono- 
chrome graphics  card. 

List  Price:  ZMM-I470-G.  $299. 
Requires:  EGA  card.  Zenith  Data 
Systems.  1000  Milwaukee  Ave., 
Glenview,  IL  60025;  (800)  842- 
9000. 
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List  Price:  Mrrde-MGA,  $79.95. 
Requires:  2K  RAM,  Hercules  or 
compatible  monochrome  graphics 
adapter.  momx:hrome  monitor.  Not 
copy  protected. 

T.B.S.P.  Inc..  2265  West- 
wood  Boulevard.  #793,  Los 
Angeles.  CA  90064;  (213)312- 
0154. 
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Zenith  Data  Systems'  PSl2-cait^ratUdeS999 ZCM'i490  monitor  usesfiat-sereen  tech- 
nology and  a special  screen  coating  to  reduce  glare  and  increase  brightness. 


Zenith  Flat-Screen  Technology  Monitor 
Enhances  Brightness  andBeduces  Glare 


Increased  brightness,  greatly  re- 
duced glare,  and  PS/2  compati- 
bility are  among  the  advantages 
of  the  14-Inch  ZCM-1490  moni- 
tor. according  to  Zenith  Data 
Systems.  The  $999  monitor 
uses  Zenith’s  nul-tcnsion-niask 
tube  technology  along  with  a 
nonglare  screen  coating. 

TTie  result.  Zenith  says,  is  a 
50  percent  increase  in  bright- 
ness compared  with  conven- 
tional monitors,  as  well  as  70 
percent  greater  contrast  and  95 
percent  less  glare. 

The  ZCM-1490  is  compati- 
ble with  the  VGA  graphics  out- 
put of  the  PS/2  series. 


The  monitor's  resolution  is 
640  by  480  pixels.  Horizontal 
scan  frequency  is  3 1 .5  kHz,  dot 
pitch  is  .31mm,  and  Inightness 
output  is  75  footlamberts  (fl). 
Zenith  says  conventional  moni- 
tors arc  rated  at  45  to  50  fl. 

Zenith  is  also  introducing  a 
VGA-level  graphics  adapter 
that  is  compatible  with  PCs, 
XTs,  and  the  Zenith  PC-com- 
patible line. 

List  Price:  Zenith  ZCM-1490, 
$999.  Zenith  Data  Systems.  KXX) 
Milwaukee  Ave.,  Glenview,  IL 
60025;  (800)  842-9000.  ext.  1 . 
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HANDS  ON 


BY  EDWARD  MENDELSON 

With  every  laser  printer  comes  a 
desire  for  fonts.  As  an  inexpen- 
sive substitute  for  cartridges  and 
soft  fonts,  you  might  try  Gly- 
phix.  Somewhat  like  a page  de- 
scription language,  it  lets  you 
create  an  unlimited  number  of 
fonts  as  variants  on  one  type- 
face. Working  from  one  basic 
type  design,  you  can  specify 
sloping,  boldface,  or  expanded 
versions  in  different  widths, 
slants,  and  textures. 

The  program  generates  fonts 
by  applying  your  specifications 
to  the  letter  shapes  stored  in  a 


Glyphix'5  "Heh-ene"  fonts  replacf  the 
more-familiar,  Helvetica  letters. 


supplied  “glyph”  file.  The 
glyph  that  comes  with  the  pack- 
age lets  you  create  fonts  in  a 
style  resembling  Hewlett-Pack- 
ard's Helvetica. 

Glyphix  won't  let  you  create 
anything  outrageously  original. 
But  if  you  want  to  dumbfound 
your  readers  with  a dozen  clash- 
ing font  designs,  it  certainly 
won't  stop  you. 

Unlike  a font  editor.  Glyphix 
can't  display  characters  on- 
screen and  won't  let  you  modify 
individual  letters.  It  downloads 
fonts  and  prints  out  samples,  but 
you’ll  need  a font-management 
program  and  some  hard-won 
expertise  before  you  can  use  the 
fonts  that  G/yph/.r  creates.  IIS 


PC-7aH(4  M(k  Macros,  DOS 
SheK,  Abamions  Shareware 


HANDS  ON 


BY  PEGGY  GA VAN 
PC-Talk  III  is  finally  being  told 
to  face  the  competition  in  the 
communications  software  jun- 
gle. An  enhanced  version.  PC- 
Talk4,  continues  the  intuitive 
command  structure  of  earlier 
versions  but  balks  at  tradition 
with  its  distribution  method. 
Unlike  PC-Talk  III,  4 will  not 
be  distributed  as  shareware. 

In  order  to  successfully  com- 
pete in  the  commercial  chan- 


nels. Headlands  Communica- 
tions Corp.  has  added  some 
practical,  long-awaited  features 
to  the  software  and  attached  an 
introductory  $99  price  tag  to  the 
package.  In  addition,  a well- 
made  manual  is  now  being 
shipped  with  the  program. 

Perhaps  the  most  significant 
new  feature  of  PC-Talk4  is  its 
extensive  macro  capability, 
greatly  expanding  on  the  simple 
function  key  string  assignments 
of  earlier  releases.  Five  macro- 
segment types  and  40  macro 
keys  are  available  for  automatic 


A New  Era  for  a Software  Pioneer 


PC-Talk  Ill's  transition  from  a 
shareware  program  to  a com- 
mercial product  will  disappoint 
some  and  stir  old  memories  in 
others.  Andrew  Flucgelman 
was  the  program's  author  and 
one  of  the  original  editors  of  PC 
Magazine . He  founded  the 
genre  of  shareware  buck  in  late 
I9«l. 

Fluegclman  wrote  PC-Talk 
after  becoming  frustrated  with 


IBM's  communications  pro- 
gram. At  first  he  shared  the  pro- 
gram only  with  friends  but  scK>n 
was  giving  disks  to  retailers  and 
clubs,  asking  for  a small  fee  if 
the  program  was  useful. 

The  idea  worked,  and  others 
emulated  it.  Shareware  is  now' 
distributed  mainly  by  bulletin 
boards,  at  user  groups,  and  by 
professional  .services,  like  l*C’- 
SIG.  — Gus  Venditto 


dialing,  file  transfer,  log-on, 
and  log-off  procedures.  A sim- 
ple macro  editor  also  makes  its 
debut  in  the  new  version. 

Another  welcome  addition  is 
use  of  the  DOS  SHELL  com- 
mand. which  allows  execution 
of  any  DOS  command  or  pro- 
gram while  communications 
sessions  remain  active. 

In  addition  to  these  features. 
PC-Talk4  has  an  expanded  dial- 
ing directory  for  storing  up  to 
9W  entries,  on-line  settings  for 
300  to  9.600  bits  per  second, 
and  a redialing  routine. 

Although  Headlands  has 
added  Xniodem  CRC  error- 
checking to  PC-Talk4.  the  pro- 
gram still  lags  behind  many  of 
its  competitors.  File  transfer  is 
limited  to  Xmodem,  ASCII 
text,  and  the  binary  or  pacing 
options.  Screen  emulation  is  re- 
stricted to  TTY  and,  new  to  PC- 
Ta/W.  VT-lOOand  VT-52. 

Extras  aside,  PC-Talk4  re- 
tains the  command  structure 
found  in  earlier  versions.  Mne- 
monic Alt-key  sequences  call 
up  menus  or  parameters  for 
communications,  and  toggle 
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Glyphix 

SWFTE  International  Ltd. 
P.O.Box  219 
Rockland,  DE  19732 
(800)237-9383 
(302)658-1123 
List  Price:  $49.95,  includes 
one  *'glyph"  file;  additional 
“glyphs,”  $24.95  each. 
Requires:  64K  RAM:  Hewlett- 
Packard  Laseijet  Plus,  HP  La- 
seijet  II,  or  a printer  with  HP 
emulation;  DOS  2.0  or  later. 

In  Short:  Creates  different 
sizes  and  styles  of  fonts  in  a sin- 
gle typeface  family.  Not  the 
equal  of  professional  fonts,  but 
a lot  less  expensive.  Not  copy 
protected. 


CIRCLE  430  ON  READER  SERVICE  CARO 

FACT 

FILE 

PC-Talk4 

Headlands  Cmnmunications 
Corp. 

P.O.  Box  8 

Tiburon,CA  94920 

(415)435-0770 

List  Price:  $99;  update  forPC- 

Talklll  registered  owners,  $45. 

Requires:  I92K  RAM,  one 

disk  drive,  DOS  2.0  or  later. 

In  Short:  A commercial  ver- 
sion of  the  popular  communica- 
tions software  with  several  new 
features,  including  macros  and 
the  Xmodem  CRC  transfer  pro- 
tocol. Not  copy  protected. 
CIRCLE  431  ON  READER  SERVICE  CARO 


commands  invoke  such  func- 
tions as  Echo  and  time  display. 
PC-Talk  Ill’s  dialing  directories 
and  function  key  files  are  fully 
compatible:  you  just  rename  the 
originals. 

Headlands  took  a gamble 
putting  PC-Talk4  in  the  com- 
mercial market;  a bet  hedged  by 
the  fact  that  PC-Talk  III  will  still 
be  available  as  shareware.  The 
new  release  is  a must  for  PC- 
Talk  III  zealots,  but  for  the  un- 
converted, it  is  only  a moderate 
maybe. 
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WHAT 


CAN  DO  FOR 


YOUR  DOT 
MATRIX 


rnsm  wm^ 


Desktop  publishing  for  people  on  a budget 


BcsfeojJ  PuBflsfuHJ 
Joes  »ot  hme  to  cost 
an  am  anil  a [eg! 


«.«  ^11,,  M Ihl  fi  n ciMt  11-li 


If  you  want  to  do  occasional  desktop  publishing  without  spending  thousands  ot  dollars 
on  new  equipment  and  expensive  software,  FONTASY  is  the  answer.  You  can  create 
good-looking  overhead  foils,  signs,  and  short  newsletters  on  the  graphics  screen  of 
your  MS-DOS  computer,  and  print  them  on  your  dot-matrix  printer.  You  can  save  your 
work  for  later  use.  read  text  from  keyboard  or  disk,  mix  it  with  pictures,  and  quickly  prepare 
attractive  pages  on  the  equipment  you  already  have. 


FONTS  AND  CUP  ART 

FONTASY  comes  with  28  eye-catching  fonts,  dozens  of  small  pictures,  and  page  layout 
templates.  Another  400  fonts  and  900  large  pictures  are  available,  also  at  low  cost. 

LASERJET-PLUS/n  OWNERS:  We  have  a huge  library  of  unique  fonts  for  your  printer! 


9iBm 

fo,. 


“Anyone  who  needs  quick,  in-house  production  of  flyers,  banners, 
handouts,  and  newsletter-type  documents  will  enjoy  Fontasy.” 

—Robin  Raskin,  PC  Magazine,  May  13, 1986 

“ excellent  desktop  publishing  program.” 

—Jerry  Poumelle,  BYTE,  September,  1986. 


MONEY-BACK 

GUARANTEE 

FONTASY  is  not  copy-protected, 
and  we  offer  it  to  you  with  a 30-day 
money-back  guarantee.  For  the  b^ 
bargain  in  desktop  pubiishing 
software,  please  call  us  today! 


$69^ 


EQUIPMENT  NEEDED 


818-765-4444 


CIRCLE  300  ON  READER  SERVICE  CARD 
IBM-PC.  XT.  AT,  or  true  compatible  (Competq,  etc.)  with  IBM  CGA  or  Hercules  graphics  adapter  and 
graphics  monitor.  51 2‘640K  memory  recommended  for  use  with  most  printers.  Mouse  optional.  MS-DOS 
2. 10  or  above.  FONTASY  supports;  IBM  Graphics  Printer.  Proprinter:  Epson  FX.  JX.  LX.  MX.  RX.  arxi 
LQ;C.ltoh8510, 1550, 1570  Prowriter-Jr;  H-P  LaserJet.  LaserJet-Plus,  LaserJet  II.ThinkJet; 

Micr^lne  92-293  (native  or  IBM-compatible);  Gemini  lOX.  15X;  Radio  Shack  DMP  105-430,  2100; 
Ric(^  Laser;  Toshiba  351, 1340-1351;  Star;  and  most  IBM/Epson-compatibie  printers. 


7248  Bellaire  Ave  . Box  560 
No  HoUywood.  CA  91603-0560 


FONTASY  $89.95 

Tti 


CcKnpanv- 
Address  


City.  State.  ZIP- 
Vlsa/MC 


Computer - 


. Memory- 


Terms:  M/C.  Visa,  checks  Please  add  $3.00  shipping  and  handhng  li 
Car\ada.  $15.00  overseas,  $2.00  (or  C.O.D..  and  sales  tax  in  CaW 


FIRST  LOOKS 


Atbs*GrapNcs:  PowerMMap 
Maker  G/Ven  SimirierStrucUHV 


HANDS  ON 


BY  CATHERINE  D.  MILLER 

Atlas*Graphics  is  the  second 
generation  of  Atlas  AMP , one  of 
the  most  powerful  map-making 
programs  for  the  PC.  It  was  an 
Editor's  Choice  when  compared 
with  its  five  competitors  last 
year  (PC  Magazine,  Volume  5 
Number  16)  and  lost  points  only 
for  its  complicated  structure. 
But  this  year  the  program  has  a 
new  publisher,  a new  look,  and 
a simpler  structure. 

Atlas*Graphics  has  six 
menu-driven  modules  that  al- 
low for  detailed  data  analysis 
and  powerful  map-editing  capa- 
bilities. You  get  just  about  ev- 
ery feature  that  is  available  in 
every  competing  mapping  pro- 
gram. And  although  some  of  the 
features  are  buried  in  the 
menus,  tutorials  and  on-line 
help  make  it  fairly  easy  to  find 
your  way  around  the  program. 

Choosing  a boundary  file  to 
draw  your  map  is  the  first  step  in 
creating  a map.  You  then 
choose  a data  file  containing  de- 
mographic or  economic  data. 
Sample  boundary  and  data  files 
are  included  with  the  program. 


and  hundreds  of  additional  files 
can  be  purchased  separately. 

You  can  use  dot-density  or 
hatching  patterns  to  describe 
your  data.  If  you  use  hatching 
patterns,  you  can  specify  up  to 
20  data  ranges  and  choose  from 
26  hatch  patterns  and  16  colors. 

Map-editing  features  let  you 
zoom  in  on  an  area  an  unlimited 
number  of  times,  create  overlay 
maps,  and  specify  size  and 
placement  of  maps  and  legends. 
You  can  also  create  bivariate 


maps  displaying  data  for  two 
variables  instead  of  one. 

Atlas*Graphics  lets  you 
place  text  and  symbols  any- 
where on  your  map.  You  can 
even  use  all  1 6 text  sizes , 1 6 text 
colors,  8 fonts,  and  94  symbols 
on  one  map. 

Use  the  BoundaryEdit  mod- 
ule to  change  the  projection  of  a 
boundary  file  between  latitude- 
longitude,  Albers,  or  Miller 
projections.  ASCII  boundary 
files  can  be  imported  and  ex- 


FACT 

FILE 


Allas*Graphics 

STSCInc. 

2115  E.  Jefferson  Si. 

Rockville.  MD  20852 
(800)592-0050 
(30I)984-5123(in  Md.) 

List  Price:  S450 
Requires:  512K  RAM.  two 
disk  drives  (hard  disk  recom- 
mended). IBM  CGA,  IBM 
EGA.  or  Hercules  Graphics 
Card.  DOS  2. 1 or  later. 

In  Short:  One  of  the  most  pow- 
erful interpretative  mapping 
programs  on  the  market.  Atlas- 
*Graphics  is  especially  strong 
in  data  analysis.  Not  copy  pro- 
tected. 
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ported,  and  you  can  combine 
boundary  files  into  one  file. 

Creating  a new  data  file,  or 
editing  an  existing  one.  is  ac- 
complished by  using  the  Lotus- 
like spreadsheet  in  the  DataEdit 
module.  Both  .DIF  and  ASCII 
flies  can  be  imported. 

Atlas*Graphics  supports  a 
full  range  of  plotters,  the  HP  La- 
seijet,  and  the  Polaroid  Palette. 

No  other  program  can  give 
you  this  kind  of  flexibility  and 
power  when  it  comes  to  custom- 
izing a slick-looking  map . [IS 


♦ Tex  t.  / Line A— Z SymLol — De leLej 
**  riove  ENTER=Eai1:  Fl=Help  FlB=Exit 

BUYING  POWER  INDeY” 

V^ho  Had  Mcrey  c Sasrd  In  1285  p * 

azi  ^ * 


AUas*Graphics‘  strong  suit  is  tying  demographic  figures  to  geographic  illustrations. 
There ' s on  impressive  range  c/  customizing  features. 


Magna  Charter  Keeps  &^dmsSmple 


HANDS  ON 


BY  BARBARA  KRASNOFF 

As  business  graphics  software 
becomes  more  sophisticated 
and  flexible,  it  is  surprising  to 
find  an  old-fashioned,  one-size- 
fits-all  charting  program.  Mag- 
na Charter,  from  Macomb 
Computer  Systems,  converts 
numt^rs  into  clear,  well-orga- 
nized color  charts  based  on  pre- 
programmed formats. 

The  software  operates 
through  a series  of  point-and- 
pick  menus  giving  users  a 
choice  of  eight  formats:  hori- 
zontal pie  bar,  horizontal 
stacked  bar,  vertical  bar,  verti- 


cal multibar,  percentage  di^er- 
ence,  pie  chart,  area  chart,  and 
line  chart.  Once  you  have  cho- 
sen a format.  Magna  Charter 
carefully  moves  you  through  a 
series  of  menus  that  accept  your 
data  and  label  designations 
(there  is  also  a facility  for  ac- 
cepting .DIF  files).  Each  graph- 
ic must  be  saved  before  view- 
ing; up  to  100  charts  can  be 
stored  in  one  of  up  to  I(X)  user- 
defined  files. 

Magna  Charter  is  nicely 
planned  in  some  ways  and  un- 
necessarily frustrating  in  others. 
For  example,  once  a chart  has 
been  saved,  it  is  reasonably  easy 
to  go  back  and  change  any  as- 
pect of  the  graphic;  however. 


you  cannot  correct  a mistyped 
number  during  data  entry  but 
must  start  the  whole  process 
over  again  from  scratch.  In  ad- 
dition, the  program  does  not 
have  a specific  feature  for  print- 
ing out  a chart;  users  are  in- 
structed to  use  the  Shift-PrtSc 
function  of  their  computers. 
Magna  Charter  is  obviously 
meant  for  the  extremely  com- 
puter-shy or  for  users  who  need 
to  produce  a simple  on-screen 
chart  on  a moment's  notice. 
However,  anyone  who  is  accus- 
tomed to  programs  that  offer 
different  color  schemes,  a vari- 
ety of  fonts.  and  other  amenities 
may  find  Magna  Charter's  rigid 
formats  limiting.  OS 
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Magna  Charter,  Version  1.60 
Macomb  Computer 
Systems  Inc. 

306 1 2 Jefferson  A ve . 

St.  Clair  Shores,  Ml  48082 
(313)445-6982 
List  Price:  $79 
Requires:  I28K  RAM.  one 
disk  drive,  color  adapter.  DOS 
2.0  or  later. 

In  Short:  A simple  but  limited 
business  graphics  program  that 
may  be  useful  for  small  busi- 
nesses that  need  color  charts  on 
very  short  notice.  Not  copy  pro- 
tected. 
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For  high  speed,  high  performance 
data  integration,  look  into  Mc^ic  Mirror. 


Mirror  — the  uniaue  memory 
nat  lets  you 


Now  you  can  move  data  instantly 
from  one  program  to  another  — 
right  from  your  PC  screen. 

Now  you  can  transfer  parts 
of  a spreadsheet  directly  into 
your  database  — or  move 
sections  of  a document 
straight  into  a spreadsheet — 
without  retyping  your  data, 
and  without  a single  mistake. 

It’s  all  done  with  Magic 
iau 

resident  program  tn: 

Quickly  select  any  information 
directly  off  your  PC  screen  and 
instantly  feed  it  into  any  other  program  — in 
exactly  the  right  format,  with  exactly  the  results 
you  want. 

With  Magic  Mirror,  it’s  easy  to  do  the 
impossible. 

Let’s  say  you’re  preparing  a spreadsheet,  and 
you  want  to  include  some  budget  information 
from  a word  processing  document. 

Simply  use  Magic  Mirror  to  highlight  those 
sections  of  the  document  with  the  information 
you  want,  and  save  them  in  memory. 

Now  call  up  your  spreadsheet,  hit  a couple  of 


keys,  and  watch  as 
your  budget  is 
automatically 
entered  into  the 
right  cells — in 
the  proper 
format  — as 
though  y^)u  were 
typing  the 
information 
yourself  at  a 
blinding  speed. 
With  Magic 
Mirror  it’s  easy. 
Without  Magic 

Mirror,  it’s  impossible. 

It*s  the  complete  do'it'yourself  data 
intemtion  tool. 

The  secret  behind  Magic  Mirror  is  its  ability 
to  automatically  edit  and  reformat  data  while  it's 
transferring.  That’s  significant  because  the  way 
one  program  displays  information  is  usually  not 
the  way  another  program  will  accept  it.  No 
problem. 

Select  a few  simple  options,  and  Magic  Mirror 
removes  dollar  signs,  inserts  carriage  returns  and 
other  control  characters,  strips  out  spaces  — 
whatever  if  takes  to  make  once  incompatible 


onlv  (he  information  vou  want  to  (red  to 
anoihcr  program.  Magk  Mirror  then  transfers  it 
insianiiY,  accurately,  and  eHortlesaly. 


HereWbt  Magic  Mirror  can  do  for  you. 

jimhc  data  you  wa^tThik  and  storing 

to  transfer  complete  files.  ^ "’^“"nation  services.  No 

tiles  of 

unifies  all  your  favorite  A system  tb? 


data  look  and  act  just  like  it  was  entered  for  the 
program  you're  sending  it  to. 

Plus,  it  remembers  everything  it  does  — from 
the  way  it  captures  data,  to  the  way  it  edits  and 
reformats,  to  the  way  it  transfers  data.  So  it's 
simple  to  repeat  Magic  Mirror  operations 
instantly.  Ot  set  up  routines  that  others  can  use 
with  ease. 

Get  tomorrow’s  software  technology  today. 

Some  day,  far  in  the  future,  maybe  all  PC 
software  will  share  data  effortlessly  from  one 
application  to  another.  But  why  wait,  when 
you  can  do  it  yourself  today  at  such  a very  low 
cost? 

Ask  for  Magic  M irror  at  computer  dealers 
everywhere.  Or  order  direct  from  SoftLogic 
Solutions  by  calling  800-272-9900  (603-627- 
9900  in  New  Hampshire),  or  send  the  coupon 
below.  If  you  find  it  does  not  meet  our  adver- 
tised claims  within  30  days  of  purchase,  we’ll 
gladly  arrange  for  a prompt  remnd. 

ScftLogic 

SOLUTIONS 


Magic  Mirror 

$§995* 

Yes,  send  me  Magic  Mirror  for  just  $89.95 ' 
(not  copyprotected). 

Name 

Company 

Address 

City Staie/Zip  _ 


Check  Ertclosed  D VISA  D MC  □ AMEX 

Card  # Exp.  Date 

Signature 

SofrLogic  Solutions,  inc. 

One  Perimeter  Road 
Manchester,  NH  03103 
800-272-9900  (603-627-9900  in  NH) 

M 800-22;^  J 


'plus  $S.OO  shipping  and  handling 


RmQuest  50/60  spEciu  futures 


Tipe: 

IB.M  PS.2  Mtidfl  50  fiO-compatihlc 

memory  card 

Capacity; 

2.Megabylesi>rR.AM 

.Standards; 

EMS  and  Extended  Menmrs 

standards 

Pn)ducti\  it.v  R.AM  Disk,  Disk  Caching, 

T<h)[s: Print  S;m<iling 

S<iflwarc:  Lotus  1-2-3  V2.0;  Symphony  VI,  1; 

Compatibility:  Mlcnisoft  Windows:  tramework  II 


ORCHID’S 

RamQuest  50/60 

LETS  YOU  RUN 
BIG-TIME  APPLICATIONS 
ON  IBM’S  PS/2. 

If  you  tiy  to  use  an  IBM  Personal 
Systern/2  for  serious  computing,  you'll 
be  disappointed.  Because  its  I Nlega- 
hyie  of  RA.M  is  only  a fraction  of  what 
you  really  need. 

But  now.  Orchidh  RamQuest  ■50/60'“ 
fills  that  need.  It  lets  you  use  all 
the  high-performance  programs  you 
already  know  how  to  run.VVithout 
learning  new  software. 

THE  RAMIFICATIONS 
OF  2 MEGABYTES. 

RiimQuest  50/60  adds  2 Megahyles 
of  R‘\.M  to  your  PS;  2 —and  gives  you  a 
clear  growth  path  for  future  expansion. 
So  now  you  can  conduct  larger  Sym- 
phonies. Or  break  out  of  small  FVame- 
works.  .\nd  run  1-2-3  as  though  it 
wereONE-TVVO-TIIREE. 

PLUS  FASTER  EMS  MEMORY. 

IhiniQuest  50/ 60  conforms  to  both 
the  extended  memor\'and  Lotus'; 
Intel/Microsoft*  Expanded  Memory 
Specifications— letting  you  access  as 
much  memory  as  your  system  allows. 


.•\nd  since  our 
implemented, you  can  address  huge 
memory  workspaces,  and  run  programs 
faster. 


ALL  THIS,  AND 

PRODUCTIVITY  TOOLS  TOO. 

RitmQuest  50/60  features  produc- 
tivity tools  that  can  boost  the  efficiency 
of ydur  PS/2  dramatically.  These 
include  RA.\I  Disk,  Print  Spooling  and 
Disk  Caching . software -utilities  that 
free  up  your  computer.  .So  you  can  keep 
on  working  while  they  handle  slow 
devices  like  disks  and  printers. 

THE  FIRST  PS/2  MEMORY  CARD, 
AVAILABLE  TODAY. 

Ore  bid's  RamQuest  .50/60  is  the 
first  card  from  a leading  supplier  to  atld 
this  much  power  to  IBM's  new  series 


of  personal  computers.  .And  you  can 
get  it  without  having  to  wait. 

Orchid  has  been  designing  high- 
quality  PC  enhancements  for  years, 
inciuuing  several  generations  of  mem- 
ory cards.  So  you  can  be  sure  the 
RamQuest  .50/60  uses  proven  technology. 

Wliich  explains  why  we  continue 
to  be  a leading  supplier  of  add-on  solu- 
tions for  personal  computers.  For  details 
on  our  full  line  of  memory,  accelerator, 
graphics  and  network  cards,  contact 
your  local  dealer  or  Orchid  TVchnology, 
4.5365  Northport  Loop  West,  FVemont, 
CA94.538;(415)683-0300; 

TL.\  709289. 


RamQuest  50/60 

MEMORY  CARD  FOR 
IBMP$/2  MODEL  50/60 


ORCHID 
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QUICK  LOOKS 


DS  Mor:  A Firil  (k>u^  fw  Novices 


HANDS  ON 


BYGUS  VENDITTO 

Tired  of  your  role  as  company 
wizard  for  all  things  relating  to  u 
PC?  Fed  up  with  three  emergen- 
cy calls  a day  from  each  new 
user  who  thinks  that  the  red  light 
flashing  over  the  disk  drive 
means  to  call  for  service? 

Then  keep  a few  spare 
copies  of  DS  Tutor,  from  De- 
sign Software,  in  your  bottom 
drawer  and  award  them  to  ev- 
erybody who  gets  his  own  PC. 
Unlike  Learning  DOS  (First 
Looks,  page  48,  Volume  6 
Number  5)  or  DOS  Help!  (First 
Looks,  page  51,  Volume  6 
Number  12).  this  software 
guide  covers  the  gamut  of  PC 
operations,  from  a/b  switches  to 
video  modes. 

It’s  generous  enough  with 
instruction  that  virgin  users  can 


open  the  DS  Tutor  package, 
read  the  instructions  on  a single 
card,  and  leam  much  of  what 
they’ll  need  to  know  in  manag- 
ing (heir  own  systems. 

Learning  DOS,  on  the  other 
hand,  insists  on  interactive  les- 
sons. Things  are  not  explained. 


they  are  demonstrated.  That’s 
OK  for  computer-phobes.  who 
need  graphic  animation  because 
they  are  unable  to  grasp  the 
meaning  of  copying  data  from 
one  file  to  another.  But  it  is  ex- 
tremely tedious  to  anybody  who 
ever  looked  forward  to  graduat- 


DS  Tutor  starts  from  square  one  and  explains  aimosl  every  f at  et  of  operating  a PC.  It 
can  also  be  u.%ed  as  an  on-disk  reference. 


ing  from  high  school. 

DS  Tutor  gives  readers  cred- 
it for  being  able  to  understand 
English  and  allows  them  to 
move  through  at  their  own  pace, 
keeping  a glossary  available  at 
FI . This  program  is  closer  to  a 
reference  book  on  disk  than  a tu- 
torial. 

There  are  some  omissions:  a 
listing  for  expanded  memory 
doesn’t  get  into  DOS's  640K- 
byte  limit  and  how  EMS  deals 
with  it;  nor  does  it  mention  the 
widely  miscon.strued  concept  of 
extended  memory.  It  explains 
disk  sectors  and  partitions,  but 
not  clusters. 

DS  Tutor  won’t  turn  novices 
into  systems  analysts  overnight, 
but  it’s  a good  first  step. 

List  Price:  DS  Tutor.  $29.95. 
Requires:  256K  RAM.  DOS  2.0  or 
later.  Not  copy  protected.  Design 
Software.  1275  W.  Roosevelt  Rd., 
West  Chicago.  IL  60185;  (800) 
231-3088. 
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How  to  Be  a Better  Writer,  Part  2. 1 


HANDS  ON 


BY  JONATHAN  MATZKIN 


I am  deeply  suspicious  of  edi- 
tors, and  I like  the  idea  of  a PC 
scrutinizing  my  work  even  less. 
But  I have  to  concede  that  Ver- 
sion 2.1  of  RightWriter,  from 
RightSoft,  is  a valuable  writer’s 
tool. 

The  updated  style  and  gram- 
mar checker  adds  8(X)  new  rules 
to  RightWriter's  expert  system. 
Along  with  its  other  abilities  it 
now  can  check  for  missing 
question  marks  and  unbalanced 
quotes. 

RightWriter  analyzes  docu- 
ments created  by  word  proces- 
sors. It  is  very  good  at  pointing 
out  annoying  mistakes  that 
manual  proofreading  easily 
overlooks.  The  program  flags 
most  missed  punctuation  and  is 
relentless  in  its  identification  of 
passive-voice  sentences.  It  ig- 
nores run-on  sentences,  howev- 


er, and  accepts  some  obvious 
subject-verb  atrocities. 

Not  all  of  RightWriter's  sug- 
gestions arc  to  be  taken  serious- 
ly. For  example,  the  program 
flags  any  sentence  of  over  22 


words  as  a long  sentence.  Some 
situations  demand  long  sen- 
tences or  even  technically  incor- 
rect grammatical  constructions, 
and  the  program  can’t  make  that 
judgment  for  you. 


List  Price:  RightWriter,  $95. 
Requires:  256K  RAM.  (wo  disk 
drives,  DOS  2.0  ur  later.  Not  copy 
protected.  RightSoft  Inc.,  2033 
Wood  St. . #2 1 8,  Sarasota.  FL 
33577;  (800)992-0244. 
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Becoveru^  Dam^^  tWASE  Fites 


HANDS  ON  1 

BY  MITT  JONES 

Salvaging  Damaged  JBASE 
Files,  by  Paul  W.  Heiser.  may 
not  hit  the  best-seller  list,  but 
it’s  one  book  serious  dBASE  us- 
ers shouldn't  be  without. 

Heiser  divulges  his  own  se- 
crets for  diagnosing  and  solving 
the  problems  that  can  trouble 
dBASE  ftles.  His  methods  won’t 
bring  back  overwritten  data,  but 
they  will  salvage  a file’s  re- 
maining data — even  when 
dBASE  won’t  recognize  the  file. 


Heiser  divides  dBASE  file  prob- 
lems into  five  classes.  To  deter- 
mine which  class  of  problem 
you  have,  you  consult  a two- 
page  diagnostics  table.  You 
then  turn  to  the  appropriate  step- 
by-step  solution. 

For  files  small  enough  to  be 
loaded  into  memory,  the  solu- 
tion usually  involves  searching 
and  doctoring  the  file  using  DE- 
BUG. Larger  files  require  the 
use  of  BASICA  programs  listed 
in  the  appendices.  Heiser  pro- 
vides an  introduction  to  DE- 
BUG, and  he  docs  an  excellent 
job  of  writing  with  clarity. 


But  don't  expect  salvaging 
dBASE  files  to  be  an  easy  task. 
While  some  remedies  require  a 
few  keystrokes,  others  require  a 
great  investment  of  time  and  pa- 
tience— especially  those  in- 
volving large  files. 

In  the  words  of  Heiser;  “Te- 
dious? Yes.  But  you  want  to  re- 
cover the  file . don’t  you?’  ’ 

List  Price:  Salvaging  Damaged 
dBASE  Files,  by  Paul  Heiser. 
$19.95.  Comtech  Publishing  Ltd.. 
P.O.  Box  456.  PitIsford.NY 
l4534;(716)586-3365. 
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PC  UPDATE 


edited  by  Peggy  Gavan|~^| 


WonIStar 
2000, 
Easy  Extra 


MicroPro  International  Corp.  has  reduced  the 
price  of  WordStar  2000,  Release  2.  and  Easy 
Extra  by  $100  and  $50,  respectively.  The  new 
prices  are  $495  and  $99.  The  company  has  also 
discontinued  the  original  versions  of  WordStar 
2000  and  Easy.  MicroPro  International  Corp., 
San  Rafael . Calif. ; (4 1 5)  499-7676. 


Inlet's  32~Ihi  803S7  coprocessor  is  now  available  as  an  op- 
tion for  the  Compaq  Deskpro  386 . 


The  Compaq  Deskpro  386  can  now  be 
equipped  with  the  16'MHz  Intel  80387  co- 
processor. The  80387  option,  which  provides 
faster  execution  of  floating-point  calculations, 
is  available  to  current  owners  for  $999;  owners 
must  arrange  with  their  dealer  for  servicing  that 
involves  a replacement  of  the  system  board.  All 
new  E)eskpro  386  models  will  include  sockets 
on  the  system  board  for  both  the  80387  and  the 
8-MHz  80287  coprocessor.  Disk  caching,  now 
included  on  the  Supplemental  User  Programs 
disk,  is  available  to  current  users  at  no  charge 
through  Compaq  dealers.  Compaq  Computer 
Corp.,  Houston,  Tex.;  (713)  370-0670. 


MfMICF  CompuAdd  Corp.  is  bundling  its  Fullback 

backup  software  with  all  Miniscribe  and  Sea- 
gate hard  disk  drives  that  it  sells.  CompuAdd 
Corp.,  Austin, Tex. ;(5I2)250-1489  . . 
ceGraphics,  Version  2.0,  has  several  enhanced 
features,  including  the  ability  to  edit  existing 
images,  and  to  enlarge,  reduce,  rotate,  circle, 
and  edit  images  positioned  in  text.  Upgrades 
are  $69.  Office  Solutions  Inc.,  Madison.  Wis.; 
(608)  274-5047  . . . Word  Finder,  Version 
4.0.  is  now  compatible  with  1-2-3,  Symphony. 
Manuscript,  WordPerfect,  Version  4.2,  and 
ThinkTank.  Users  should  call  Microlytics  at 
(716)  248-9140. 

PS/2  WATCH 


Anresoo, 

6300  Mas 


TatboPBA, 

ProEBA 


Eat^eolor, 
CPAPI^, 
1^-3,  HAL 


AT&T  has  reduced  prices  on  its  6300  and  6300 
Hus  PCs.  The  AT&T  6300  with  one  disk  drive 
dropped  $295,  to  $1,485,  while  the  dual-disk- 
drive  version  was  reduced  by  $455,  to  $1 ,565. 
The  20-megabyte  version  also  dropped  $455, 
to  $2,165.  The  price  of  the  AT&T  6300  Plus 
with  one  disk  drive  was  cut  almost  $I  .000,  to 
$1,590,  and  the  dual-drive  version  dropped 
$ 1 ,050,  to  $ 1 .740.  The  20-megabyte  hard  disk 
model  now  costs  $2,340,  a reduction  of  $975, 
while  the  40-megabyte  version  costs  $3,065, 
down  from  $4,340.  AT&T.  Morristown,  N.J.; 
(201)898-3278. 

Orchid  Technology’s  Turbo  PGA  graphics 
board  now  comes  standard  with  the  ProEGA 
daughtercard,  allowing  the  card  to  run  all  soft- 
ware written  for  the  IBM  PGA,  EGA,  CGA, 
MDA,  and  Hercules  graphics  cards.  The  en- 
hancement adds  support  for  programs  using 
256  colors  at  640  by  480  resolution.  The  Turbo 
PGA,  originally  priced  at  $I  ,495.  and  the 
ProEGA.  $395,  have  a new  combined  price  of 
$ 1 ,599,  a savings  of  $29 1 . Orchid  Technology 
Inc.,  Fremont,  Calif.;  (4I5)683-03(K). 

FrontRunner  [)evelopment  has  acquired  Easy- 
color  from  The  Binary  Workshop  and  upgraded 
it  to  Version  4.00.  In  addition,  the  company  has 
also  enhanced  CPA  Plus  to  take  advantage  of 
features  In  J-2-3,  Release  2.01 , and  HAL.  Up- 
grades for  Easycolor  and  CPA  Plus,  Version 
3.0,  cost  $15  and  $95,  respectively.  Front- 
Runner  Development,  Van  Nuys,  Calif.;  (818) 
376-1322. 


¥£GADetuMe, 

IBM¥eA 


Video-7  has  announced  a free  software  upgrade 
that  adds  several  of  the  new  VGA  modes  to  its 
VEGA  Deluxe  video  adapter  when  connected 
to  a multiscan  monitor.  In  text  modes  (modes  2 
and  3),  the  new  driver  enables  a 9-  by  1 6-char- 
acter  box,  instead  of  EGA’s  8-  by  14-character 
box;  it  also  enables  VGA  graphics  modes  16 
and  17,  which  have  a resolution  of  640  by  480. 
Video-7  Inc.,  Fremont.  Calif.;  (415) 

7800. 


A free  software  upgrade  from  Video  Seven  enables  the  VEGA 
Deluxe  to  support  several  cf  the  new  VGA  modes  when  con- 
nected to  a multiscanning  monitor. 


QuSt^GA  Quadram  Corp.  has  begun  shipping  a new  driv- 

FfOSfllC,  cr  that  provides  two  VGA  graphics  modes 

/Mf  PG4  (modes  16  and  17)  on  its  QuadEGA  ProSync 

graphics  board  when  driving  a multiscan  moni- 
tor. Current  owners  can  purchase  the  software 
driver  for  $ 1 0.  Quadram  Corp. , Norcross,  Ga. ; 
(404)923-6666. 
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ilBASE  Users: 

DON’T  CHANGE  A THING! 
^BASE+  does  it  ali 


■sKr-'"-"  • 

“iVe  now  have  o p^xBASE  + B-  ^ 

The  answer  i» 


WHATFoxBASE^ 
CAN  DO  FOR  YOU 

m YOU  DON’T  CHANGE  YOUR 
PROGRAMS.  FoxBASE+  runs 
your  dBASE  III  PLUS  appli- 
cations more  than  6 times  faster 
without  changing  one  line. 

■ Forget  about  conversion  woes. 
You  don’t  have  to  do  a thing  to 
your  databases  or  other  dBASE 
files  to  use  FoxBASE  + . 

■ You  don’t  have  to  bend  over 
backward  to  use  FoxBASE  -i- . 


It’s  used  in  exactly  the  same, 
familiar,  user-friendly  way  you 
use  dBASE  III  PLUS.  As  a 
dBASE  user  you  already 
know  how  to  use  FoxBASE  -H . 

I FoxBASE  + lets  you  keep 
using  the  best  parts  of  dBASE 
III  PLUS.  It’s  a fully  inter- 
active compiler  so  you  can 
still  use  great  features  like 
EDIT.  BROWSE,  etc. 

I FoxBASE  + doesn’t  make  you 
spend  hours  compiling  and 
linking  your  programs  like 
some  “speed-up”  products. 


■ FoxBASE  + runs  your  com- 
piled programs  twice  as  fast 
as  Clipper  and  3 times  faster 
than  Quicksilver. 

■ Best  of  all,  Single-user 
MS-DOS  FoxBASE -(-  costs 
just  $395  and  Multi-user 
FoxBASE  + $595  with  a 
money-back  guarantee. 
Royalty-free  runtime  also 
available. 

If  you  like  dBASE  III  PLUS, 

YOU’LL  LOVE  FoxBASE -H  !! 

So  call  (419)  874-0162  now  for 

the  details.  After  all . . . 

Nothing  Runs  Like  a Fox. 


FoxBASE -t-  is  a trademark  of  Fox  Software.  dBASE 
III  PLUS  is  a trademark  of  Ashton  Tate.  Clipper  is  a 
trademark  of  Nantucket.  Quicksilver  is  a trademark 
of  UtordTech  Systems  Inc.  MS  Is  a registered 
trademark  of  Microsoft  Corporation. 
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Fox  Software 

27493  Holiday  Lane.  Perrysburg.  OH  43551 
(419)  874-0162  Telex  6503040827 


IllustnUion:  JoKph  Fam^ 


COMMUNIQUES 


Amazing  Facts  I 

“Laser printers  . . .create type 
by  exposing  paper  to  a laser 
beam.” 

— Computer  Genealogy,  hy 
Paul  A.  Andereik  and  Richard 
A.  Pence,  Ancestry  Inc . 

Amazing  Facts  11 

"AST’s  SixPakPrcmium  |lcts) 
you  . . .run  up  to  nine  DOS  ap- 
plications concurrently.  ’ ' 

— Eczel  Corp..  San  Francis- 
co, catalog 

Is  Lotus  Laughing? 

“Lotus  1-2-3.  the  mathemati- 
cian. has  an  easy-io-sue  formu- 
la: ^(slddisi).” 

— Lotus  1-2-3  Simplified, 
bv  David  Bolocan,  Tab  Books 


by  Bill  Howard 


Cfie, 


Computers  That 
Love  Too  Much 

“If  the  computer  accesses  the 
hard  disk  and  TCS-lOO  al  the 
.same  time,  your  system  might 
ruin  your  date’s  integrity.” 

—Tandy  TCS-IOO  Interface 
Board  manual 


I Said  We  Sell  Spelling  Checkers— 

Who  SaidTG^hing  About  Using  Them? 

“Whoops!  [spelling  checker  and  thesaurus  utility]  or  Lescript  deno 
disk  free.” 

— Software  Sales,  Walnut  Creek,  Calif.,  ad 

“Words  are  checked  against  the  88,000  word  Proximity/Merriam- 
Webster  Concise  Electronic  Lexicon — which  includes  proper 
names  and  appreviations.” 

— Ad  for  $79.95  Franklin  Spelling  Ace 

“In  addition  to  a Thesarus,  automatic  outlining,  sorting,  avanced 
Speller,  WordPerfect  has  added  . . . a winning  combination  of  fea- 
tures!” 

— Egghead  Discount  Scft^^’are  flier 

“D&A  (database].  Used  with  English-like  commands,  has  a word 
processor  and  a spelling  checker.  ” 

— Crain’s  Cleveland  Business.  March  30, 1987 


Mea  Culpa 


As  long  as  PC  Magazine  makes 
fun  of  everyone  eLse’s  bloopers 
and  how’s-lhat-again?  head- 
lines. we  are  fair  game,  too. 
To  wit: 

OfficeWriter’s  Enhancements 
Put  Polish  on  the  Printed  Page 
— Headline.  PC  Magazine. 
First  Looks  section.  Volume  6 
Number  4.  page  54 


”...  you’ll  probably  never 
see  8087  support  built  into 
QuickBASIC.” 

— PC  Magazine,  Volume  6 
Number  9,  page  332 

“Most  notable  [additions  to 
QuickBASIC  3.0|  are  suppt>n 
for  a numeric  coprocessor. 

— PC  Magazine.  Volume  6 
Number  9,  page  33 


frzooo 


Is  if  fo-wrinen  hy  Charles  Allas  aiiJ 
Hiihhy  h iseher?  tMiero  Center , Cohan- 
has.  Ohio,  pieri 


Isn’t  the  Box 
Worth  Something? 

■An  ad  for  Access  Microcenters 
?in  InfoWorld  (April  20.  1987) 
' offers  Access  brand  DSDD 
floppy  disks  at  “48  cents 
each  . . . box  of  10.  $8.75.” 

How  Much  Do  You 
Charge  for  Disks? 

A Byte  Center  ad  assures  pro- 
spective customers.  “In  acces- 
sories try  these  prices  without 
competence.” 


This  issue  kieLs  off  a new  feature  in  Communigues:  eartmms . You  II  he  seeing  the  best 
work  of  sime  of  Ameriea's  hriffhiesi  land  most  demented!  younx  illusiruiors.  Intelli- 
gent suhmissitms  are  weleome.~-B.H. 

Heard  or  seen  anything  offbeat,  unusual,  or  just  plain  dumb  about  the  eomputer 
indusirY'.’  SeiuJ your  offeringMoCtmmunitfues.  PC  M;igu/inc.  One  Park  Avenue.  New 
York.  NY  lOOIbor  MCI  Mail  157-V.IOI . Contributors  reeeive  $50  and  a ?C  Magazine 
T-shirt.  In  ease  of  duplieaie  entries,  the  earliest  ptfsimark  prevails. 

y4.v  always,  please  remember:  not  every  typo  or  newspaper  garble  is  funny.  Whieh 
is  why  the  editors  have  large  wa.\tehaskets. 

Winner.\  for  this  issue:  Edward  Him  t Whtntps!).  Sandra  J.  Davis  (Spelling  Aee). 
Paul  A . Steekler  (DdiA  >.  Richard  A.v/i  (Chestmasierl.  Jon  Hade!  (laser  beam).  Kevin 
Hindley  IA.ST).  Bob  Shirley  (Access  MicnH  cniers).  Les  Lynn  fByte  Center i.  Carol 
Hernsirom  (date's  integrity i. 
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* 1987  Genoa  Systems  Corporation 

SuperEGA  and  AutoSync  are  trademarks  of  Genoa 
Systems  Corporation.  Multisync  is  a trademark  of  NEC 
Home  Electronics.  Lotus  1-2-3  and  Symphony—Lotus 


Development  Corporation:  Hercules— Hercules  Com- 
puter Technology:  Windows— Microsoft:  GEM— Digital 
Research,  Inc.:  AutoCAD— AutoDesk.  Inc.:  Ventura — Xerox 
Corporation:  Pagemaker— Aldus  Corporation. 


Sharpen 
Your  Image 


00  X 600  EGA 


• 100%  Multisync  Compatible 

• CGA  DoubleScan  (just  like 
IBM's  new  VGA!) 

• Drivers  for  AutoCAD, 
Windows,  GEM,  Ventura, 
Pagemaker  and  more. 


• 100%  IBM  EGA  Compatible 

• 132  Column  Drivers  for  Lotus 
1-2-3  and  Symphony 

• 80  x 66  for  Desktop 
Publishing 


Genoa’s  SuperEGA”'  board  is  the  easiest  way  to  get  the  best  out 
ol  your  high-resolution  monitor— and  the  popular  CAD/CAM 
and  desktop  publishing  programs.  And,  SuperEGA  also  sup- 
ports CGA,  CGA  DoubleScan  (to  640  x 400),  MDA,  Hercules, 
and  EGA,  thanks  to  Genoa's  exclusive  AutoSync’"  capability. 
So  now  you  can  get  high  performance  at  a reasonable  cost— 
and  look  sharp! 


G©no0 

SYSTEMS  CORPORATION 
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73  E.  Trimble  Road,  San  Jose,  CA  95131 
FAX:  408-434-0997  Telex:  172319 
Telephone:  408-432-9090 


Dodb 


ouble 


The  coiporation  wants  power. 
Inclhiduals  want  ease-of-use. 

Put  those  tw'o  qualities  in  a single 
database  and  \\'hat  have  you  got? 
The  overwhelming 


AshtonTate 


dBASE  111  PLUS 


industn' standard. 


The  data  rmnagpment  standard. 


And  the  standard 
that  won’t  overwhelm 
indhiduals. 
dBASE  111  PLUS™from 
Ashton-Tkte" 

More  corporations  choose  it  than  all 
the  other  databases  combined.  Because 
they  want  broad  compatibility  across  the 
whole  company.  And  true  networking 
capability.  And  the  opportunity  to  unify 
their  support  and  training  resources. 

In  short,  they  want  one  product  that’s 
flexible  and  powerful  enough  to  meet  the 
riG0(ls  of  sU 

And  vtith  dBASE  III  PLUS,  they  get  it 
all.  Plus  the  broadest  third-party  support 


77ie  Industry  Standard 


in  the  industiy  You  see,  more  applications 
are  written  for  dBASE®than  for  any  other 
database.  So  in  many  cases,  the  appli- 
cations you  need  are  already  available. 

More  individuals  choose  dBASE  as  well. 

Because  weVe  made  it  easier  for 
individuals  to  use.  Particularly  the  sort 
who  get  queasy  when  they  think  tiiey 
might  have  to  program. 

They  can  start  using  dBASE  without 


asiness  needs 
standard. 


AshtonTate 


dBASE  III  PLUS 

The  data  xnanof^mmt  standard. 


command.  Complex  commands 
can  also  be  stor^  for  automatic  use 
by  our“histoiy”capability 
Best  of  all,weVe  add^  these 
ease-of-use  features  without 
^ alienating  the  people  who 

made  dBASE  the 
industry  standard 


The  Individual’s  Standard 

any  programming  experience.  Because 
the  Assistant  feature,  with  its  pull-down 
menus, guides  them  step-by-step  through 
the  creation  and  use  of  a database. 

When  they’re  ready  to  create  applica- 
tions, our  Applications  Generator  writes 
the  code. 

And  to  make  the  complex  even  simpler, 
we  have  catalogs  that  let  them  recall 
relationships  among  files  with  a single 


in  the  first 

place.  The  advanced 
users  and  programmers.  Who  still 
get  all  the  power  and  programmii^ 
features  they  need  to  develop  their 
sophisticate  applications. 

So  if  you’re  looking  at  databases  from 
either  the  corporate  or  the  individual 
perspective,your  choice  is  simple. 
dBASE  111  PLUS. 

Or  dBASE  III  PLUS. 

Fbr  the  authorized  Ashton-Tkte  dealer 
nearest  you  call  (800)  437-4329,  Ext.  284f 

,A  ASHTON  Tate* 

'In  Co|(inu}oandouUid¥  of  (he  I S .rail  (303)  79B  4000  Exu^nunn  284 1V«Jemarks/mrrH>r  dHASE,  dBASE  III  PLUS. 
AshumlktCi  Ashtnn'NU'  C KMAAshionlkta.AIInKhurwnwl 
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The  SmaiTenrfTheoiy  of  Software  Evolution 


*7^hey  were  replaced  with 
M advanced  new  species. 


SmarTerm  gives  your  PC  exact 
feature-for-feature  terminal  emula- 
tion, error  free  data  transfer  and 
programmable  softkeys. 


NEW!  SmaiTerm  2392  emulates  the 
popular  Hewlett-Packard  HP2392* 
text  terminal! 


NEW!  SmartMOVE  combines  power, 
ease-of-use,  enor-free  file  transfer  and 
exact  DEC  ^100  emulation  in  one 
“smart”  communications  software  buy! 


SmaiTerm  and  SmartMOVE  are  avail- 
able through  your  local  dealer.  If  you 
would  like  more  information  about 
SmaiTerm  or  SmartMOVE,  circle  the 
appropriate  reader  service  number 
below.  Or  contact: 


Persoft,  Inc. 

465  Science  Drive 
Madison,  WI  U.S.A.  53711 
Phone  (608)  273-6000 
Fax  (608)  273-8227 
Telex  759491 


SmaiTerm  Terminal  Emulation  Software 
. .The  Natural  Selection 


After  you've  tried  SmarTerm  terminal 
emulation  software,  you'll  think  other 
PC-to-minicomputer  communica- 
tions links  are  as  advanced  as  . . . 
dinosaurs. 


SmarTerm  already  is  known  world- 
wide as  the  leader  in  advanced 
DEC*,  Data  General*  and  Tektronix* 
terminal  emulation  software.  Now 
Persoft  soars  to  greater  heights  with 
these  new  product  introductions: 

NEWI  SmarTerm  240  Version  2.0 
features  precise  DEC  VT241  * color 
graphics  terminal  emulation  for 
full-screen,  four-color  display  of 
ReGIS*  graphics  pictures! 


•Unntm.  SrMKXt  iM  Petwll  m irM.™*.  ol  PtnoH.  Inc  DK,  VT.  ind  IWaS  in  icidmnt.  ol  Oi|.lil  Coqionlion  Oai  Onnil  n • Brndcnw*  cl  Dmi  Cmml  Covnnnnn 

‘Moranu  is  • reguiercd  ir«deinvk  of  lUdroAu.  Inc.  HP  i*  • (ndemark  ol  H*wl«l  P#ck«rd  Company  Oftrsoft,  Inc.  '9^  All  Rifthls  Resetved 

DEC  Emulation  Inquiry  #365/DG  Emulation  Inquiry  #366/HP  Emulation  Inquiry  #368 


VIEWPOINTS 


■ FROM  THE  EDITOR’S  SCREEN  ■ BILLMACHRONE 


Finish 

THE  JCB,  IBM 

The  Personal  SystemJls  are  among  us.  The  line  has  some  remarkable  features  and  some 
remarkable  holes.  If  IBM  won’t  fill  them,  the  aftermarket  will. 


Quick.  Which  is  the  biggest  winner 
in  the  PS/2  lineup?  The  Model  50, 
of  course.  Its  small  size,  relative  to 
Its  power,  makes  it  extremely  desirable. 
What’s  the  biggest  flaw  in  the  Model  50? 
The  number  of  slots?  The  clock  speed? 
The  amount  of  RAM?  No,  no,  and  no. 

It’s  that  blasted  hard  disk.  Oh,  it’s  cute 
enough,  the  way  it  snaps  in  and  out.  But 
what  a pig.  Eighty-millisecond  access  time 
and  a stinking  20  megabytes?  Give  me  a 
break. 

IBM  kisses  off  the  problem  with  a disk- 
caching program.  It’s  fast  and  it’s  sophisti- 
cated, but  it’s  no  substitute  for  a faster 
disk.  I’m  glad  IBM  has  blessed  the  con- 
cept of  disk  caching  on  PCs,  but  I’ll  take 
lower  access  times  any  day.  Then  I can  use 
the  cache  program  and  get  some  real  per- 
formance. 

What  this  machine  needs  is  a bigger, 
faster  disk.  But  the  marvelous  snap-to- 
gether  design  of  the  Model  50  is  your 
worst  enemy.  It  precludes  anything  but  a 
3'/2-inch  half-height  disk  drive.  Fortunate- 
ly, several  drive  manufacturers,  most  no- 
tably Rodime,  stand  poised  to  Fill  the  gap. 
Expect  to  see  30-  and  40-megabyte  half- 
height drives  with  30-millisecond  access 
times  sometime  soon.  The  street  prices  ate 
likely  to  be  under  $1 ,000.  Once  70-mega- 
byte  drives  become  widely  available  with 
the  Models  60  and  80,  expect  30-  and  40- 
megabyte  half-heights  from  IBM. 

DISPOSABLE  DRIVES  Three  years 
ago,  people  shelved  their  full-height  flop- 
py disk  drives  in  favor  of  a pair  of  half- 
height floppies  and  a hard  disk.  Trouble  is, 

p 


what  do  you  do  with  the  20-megabyte 
drive  that  came  with  your  Model  50? 
Throw  it  in  the  trash  can?  No  way.  I pre- 
dict a boom  market  in  little  mbber  feet  that 
you  attach  to  the  bottom  of  the  old  drive. 
That  way  you  can  replace  the  20-megabyte 
5'/i-inch  CMI  drive  on  your  desk  with  a 
state-of-the-art  paperweight  or  conversa- 
tion piece.  What  do  you  do  with  the  CMI, 
that  bane  of  the  PC  AT?  Get  even;  open  it 
up  and  put  a big,  greasy  thumbprint  on  the 
top  platter. 

Seriously,  IBM’s  bundling  the  20- 
megabyte  drive  into  the  Model  50  is  a dis- 
incentive to  the  drive  aftermarket,  but  not  a 
fatal  one.  The  full-height  floppy  conver- 
sion cost  a lot  more  then  than  the  one  we’re 
talking  about  now. 

Monitor  mania  The  view  of  the  fu- 
ture is  clear — and  in  1 6 colors  with  640-  by 
480-pixel  resolution.  But  as  John  Donne 
reminded  us,  “We  see  now  as  through  a 
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glasse  darkly.’’  The  dark  glass  in  this  case 
is  the  new  lineup  of  color  monitors.  Con- 
tributing editor  Charles  Petzold  refers  to 
them  as  the  “too”  series;  too  fuzzy,  too 
small,  and  too  expensive. 

The  bottom-of-the-line  monitor  is  a 
generous  14-incher,  but  it  suffers  from 
too-large  pixels  with  its  .43mm  dot  pitch. 

The  result  is  fuzzy  text  and  ill-defined  640 
by  480  graphics.  This  monitor  is  be.st  suit- 
ed to  looking  at  the  pretty  pictures  in  320 
by  200  mode.  Also,  it’s  a stripeline  tube, 
like  many  television  CRTs.  That’s  great 
for  TV,  but  I prefer  round  pixel  clusters  for 
characters  and  computer  images. 

Next  in  line  is  the  12-inch  model,  with 
.28mm  dot  pitch.  Before  that  bowls  you 
over,  remember  that  you  need  .28mm  dot 
pitch  to  resolve  80  characters’  worth  of 
dots  on  a 12-inch  screen.  With  a 13-inch 
screen  you  can  get  by  with  .31mm  pitch. 

At  the  top  of  the  heap  is  the  magnificent 
16-inch  8514  monitor,  a $1,500  beauty 
with  (check  this)  .31mm  dot  pitch  and 
1,024  by  762  resolution.  Do  you  really 
want  to  spend  $ 1 ,5(X)  for  a monitor?  How 
about  for  a whole  department  full  of  them? 

Me  neither. 

Before  you  get  the  idea  that  I hate  the 
new  monitors,  let  me  remind  you  that  no 
one  has  ever  before  produced  an  analog 
monitor  at  these  prices.  Even  the  16-incher 
is  a bargain  compared  with  what  you’d 
have  spent  for  an  equivalent  monitor  a few 
months  ago. 

The  multiscanning  monitors  are  sitting 
pretty,  with  their  13-inch  screens,  analog 
mode,  and  high  resolution.  Those  of  us 
who  bought  them  are  congratulating  our-  I I 
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selves.  Of  course,  we’ll  need  special 
adapter  cables.  Not  only  is  the  new  IBM 
pinout  different,  but  new  signal  pins  tell 
the  computer  whether  the  monitor  is  color 
or  monochrome  and  what  its  resolution  is. 


For  you  product  planners,  I see  some 
opportunities  in  the  lineup.  The  first  is  a 
14-inch  high-resolution  color  monitor.  A 
.31mm  dot  pitch  should  do  the  trick.  The 
second  one  I would  add  is  a 17-inch  mono- 


From  Ryan-McFarland: 

COBOL’s 

DOUBLE  STANDARD 


f you  want  double  or  nothing. 

RM/COBOL-85  rolls  both  the  74 
and  85  standards  into  a single  com- 
piler. It  can  compile  your  present  ap- 
plications without  change,  do  it  twice 
as  speedily,  store  data  in  as  little  as  a 
fifth  the  space,  and  run  those  pro- 
grams up  to  eight  times  faster  than 
with  earlier  RM  COBOL’s! 

So  don't  let  conversion  from  the  74 
to  the  85  standard  rum  your  '87!  In  a 
single  stroke  you  could  move  aU  de- 
velopment work  to  PC’s,  if  not  there 
already,  and  be  up  and  running  right 
away.  No  conversion  downtime. 

When  ready  for  the  85  extensions, 
just  set  a command  line  option  switch 
and  add  new  features  to  your  programs 
to  give  them  the  structure  and  per- 
formance the  85  standard  adds  to  the 
language.  You  also  get  useful  74  fea- 
tures such  as  Sort-Merge  and  Slring- 
Unstnng.  The  one  compiler  is  GSA- 
certified  error -free  for  bofh  standards! 

RM/COBOL-85  is  designed  for 
machme-mdependence.  Develop  on 
your  PC  with  the  confidence  that  your 


application  can  get  along  m the  DOS, 
XENIX  and  UNIX  worlds.  Moreover, 
the  RM/COBOL  family  expands  to 
IBM's  PC  Network™  and  Tbken  Ring, 
3Com's  3Plus™.  and  multi-user  setups 
under  UNIX™  and  XENIX™. 

Ryan-McFarland  COBOL’s  have 
been  in  use  since  1976  on  over 
500,000  installations.  This  is  software 
from  professionals. 

List:  CaU 

RM/COBOL-85  $1^  for 

Onginal  RM/COBOL  $ 950  Our 

for  UNIX  or  XENIX  $1^  Price* 


Call  Us  at... 

800PC-BMND 

That’s  (800)  722-7263. 

In  NY  State  call  (212)  242-3600 
PC  Brand,  ISO  5th  Ave. 

New  York,  N,Y.  10011-4311 

Telex:  667962  (SOFT  COMM  NYK) 

Pnces.  (ernis,  and  specificabons  subject  to 
change  without  notice  €>  1987  PC  BRAND 
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chrome  monitor  for  desktop  publishing 
page  composition  and  CAD.  On  a 17- 
incher  you  can  lay  out  two  pages  side  by 
side,  and  it  avoids  the  incredible  bulk  of 
the  19-inch  screens.  IBM  is  on  the  right 
track  with  64  shades  of  gray  on  its  existing 
monochrome  monitor,  but  13  inches  isn’t 
big  enough  for  page  composition. 

Thanks  for  the  megabyte,  IBM,  but  it 
just  isn’t  enough.  The  Model  80  will  ship 
with  2 megabytes  on  the  motherboard.  It 
should  have  4.  And  Models  50  and  60 
should  have  2 megabytes.  There’re  too 
many  hungry  mouths  to  feed:  The  disk 


■ The  marvelous  snap- 
together  design  of  the 
Model  50  is  your  worst 
enemy. 


cache  program  wants  the  384K  above 
DOS.  Windows  wants  a RAM-based 
swapdisk.  1-2-3  wants  expanded  memory. 
And  you  want  a RAMdisk  for  your  batch 
files  and  often-used  programs. 

1 know  you  can  add  memory  on  the  Mi- 
cro Channel  bus,  but  IBM’s  big  tout  for 
these  machines  was  throughput,  remem- 
ber? Actually,  IBM  has  half  of  the  solution 
in  the  form  of  the  single-inline  memory 
modules  (SIMM).  The  Model  50  has  two 
sockets  and  the  SIMMs  are  a half-mega- 
byte  apiece.  The  Model  60  has  four  sock- 
ets and  the  SIMMs  are  256K  bytes  apiece. 
So  you’d  think  you  could  put  the  modules 
from  the  50  into  the  60  and  you’d  have  2 
megabytes.  Unfortunately,  it  doesn’t  work 
that  way.  The  BIOS  doesn’t  recognize  the 
extra  RAM. 

The  50  should  have  four  sockets,  too. 
Third-party  manufacturers  may  be  able  to 
solve  the  problem  with  megabit  surface- 
mount  chips,  but  it  will  probably  be  cheap- 
er to  combine  memory  with  I/O  ports  on 
expansion  cards,  the  same  as  memory 
boards  for  the  existing  PCs.  There’s  no 
performance  penalty,  but  it  does  use  a slot. 

The  Model  50  is  a good  computer.  And 
it’ll  be  a great  computer  when  it’s  fin- 
ished. SS 
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AN  IMPOFOANT 
MESSAGE  TO 
EVWPCUSER 
WHOOOESNT 
HAVE  A DEGREE 
IN  DATABASE 
PROGRAMMING 


CHEAT 


Lets  face  it;  very  few  PC 
owners  buy  data  management  soft- 
ware because  they  want  to  master 
the  science  of  proCTamming.  No, 
the  whole  point  of  the  exercise  is  to 
automate  the  processing  of  repetitive 
tasks.  To  keep  track  of  data  like  sales, 
inventory,  and  payroll,  then  con- 
dense them  into  reports  that  put 
your  whole  business  in  perspective. 
All  at  the  touch  of  one  button. 

Unfortunately,  the  only  way 
to  get  results  like  this  from  most 
database  packages  is  to  learn  a pro- 
gramming language.  Which  is  about 
as  much  fun  as  a year  of  Latin.  Then 
you  have  to  write  your  own  program, 


line  by  line.  Which  can  take  months 
of  trial,  error  and  debugging. 

But  now,  there's  a better  way— 
R:BASE  System  V data  management 
software.  According  to  Business 
Software  Magazine,  this  software 
program  puts  its  full  data  manage- 
ment power  "within  reach  of  anyone 
who  can  use  a word  processor  or 
spreadsheet."  Even  if  you  don't  know 
the  first  thing  about  programming, 
you  can  actually  create  programs 
that  work  in  the  real  world.  TTiat's 
why  Datapro  Research  Corporation 
ranked  us  Number  1 , compared  to 
our  largest  competitor,  dBASE  III 
Plus,  which  they  ranked  Number  4. 


And  why  160,000  InfoWorld 
readers  named  R:BASE  System  V 
best  overall  MS-DOS  product  of  the 
year.  And  again  why  PC  Magazine 
chose  R:BASE  System  V as  Best  Data 
Management  Software  of  1986.  Our 
Express  System  is  one  of  the  major 
reasons  why. 

RESULTS  IN  HOURS, 

NOT  MONTHS. 

By  using  our  Express  System, 
you  can  set  up  your  database  to  give 
you  exactly  the  information  you 
need.  The  way  you  need  it.  Even 
if  you've  never  used  a database  pro- 
gram. Datapro  says:  "You  have  to  see 
this  to  believe  it,  and  once  you've 
seen  it,  you  still  won't  believe  how 
easy  it  is." 

R:BASE  System  V writes  all  the 
code  automatically.  So  you  can  liter- 
ally build  an  error-free  custom 
application  in  only  a few  hours.  As 
Business  Software  says,  "...System  V's 
power  comes  from  a massive,  com- 
pletely integrated  application 
generator— a robot  programmer." 

At  this  point,  it's  tempting  to 
compare  ourselves  to  the  competi- 
tion, but  we'd  rather  quote  Datapro, 
who  describe  our  Express  System  as 
"a  quantum  leap  ahead  of  the 
development  tools  included  with 
dBASE  III  Plus."  Which  makes  it  little 
wonder  that  InfoWorld  considers 
System  V "a  superset  of  dBASE  III 
Plus  more  likely  than  ever  to  turn 
dBASE  loyalists  into  expatriates." 

SEE  FOR  YOURSELF. 

Call  1-800-624-0810 

The  best  way  to  see  how  much 
you  really  can  do  with  this  program 
is  to  get  your  hands  on  a copy  and 
see  for  yourself.  So  we'll  put  you  in 
touch  with  an  authorized  Microrim 
dealer.  Or  for  just  $19.95,  plus  ship- 
ping, we'll  send  you  a fully- 
functional  5.25-lnch  Trial  Pack. 
RBASE  System  V is  also  compatible 
with  IBM  PS/2.  We'll  send  you  a 
3.5-Inch  Trial  Pack  for  just  $24.95 

plus  shipping.  And  if  you'd  like  a 
thorough,  unbiased  evaluation,  we'd 
be  glad  to  send  you  the  1986 
Datapro  report. 

Just  call  1-800-624-0810  and 
ask  for  department  PM0787.  From 
Alaska  and  Canada,  call  1-206-885- 
2000,  department  PM0787. 

R:BASE  SYSTEM  V 

MICRORIM 


RBASE  SystttnViHIt  lor  (TCO  TbeS  IJ  mch  lormatt  nin  on  IBM  PC.  XT.  AT  and  100%  compaiiUn  and  on  ill  magirLANS.WTth  no  •ddinon*!  cor  lor  enrawsen  attached  to  the  terver  The  3 { inch  fomutt  ran  on  IBM  PS2  ami  oihet  100%  MS-DOS 
CCnpMiblli  Tradcmrik'Ownen  MKronm.  R BASE/Marranm  Inc  IBM  PS^/lniemanonal  BkmneM  Machinet.  Inc , dBASE  III  PVi</A«h<an-Tale  Corporation.  datapnvtJaiapio  Rrseaich  Corpontion  InfoWbrUICW  Corninunicaiiom.  Inc  PC  Macaatnc/Zill 
Cornnnanicatiom  Company  6 I9t7  Mtcionm 


PROTEGE  breaks  the  price  barrier! 


PROTEGE  286 
SYSTEM 

□ INTEL™ 80286  CPU 

□ 640K  RAM  Expandable 
to  1024K 

□ 6/1  OMHz  Keyboard  Selectable 

□ Norton™  SI:  10.1 

□ Western  Digital™  HD/FD 
Controller 

□ One  1.2  MB  Diskette  Drive 


10MHz 


MONOGRAPHIC 

SYSTEM 

WITH  12"  HI-RES  MONITOR 
AND  GRAPHICS  CARD 

$1099 

with  20MB  (65ms)  $1399 
with  40MB  (39ms)  $1599 
with  60MB  (28ms)  $1999 


□ Clock/Calendar  with 
Battery  Backup 

□ 200 IVT  Power  Supply 
1 10/220V  Selectable 

□ Eight  Expansion  Slots 

□ Hardware  Reset  Switch 

□ Enhanced  Keyboard 
(101  Keys) 

□ Complete 
Documentation 

□ FCC/UL  Approved 

□ One  Year  Limited 
Warranty 

$949 

Protege  Base  System 


EGA  SYSTEM 
WITH  14"  HI-RES  EGA 
COLOR  MONITOR  AND 
EGA  GRAPHICS  CARD 

$1499 

with  20MB  (65ms)  $1799 
with  40MB  (39ms)  $1999 
with  60MB  (28ms)  $2399 


WITH  UNCOMPROMISING 
STANDARDS,  PROTEGk 
HAS  INTEGRATED  THE 
LATEST  TECHNOLOGY 
AND  THE  FINEST 
COMPONENT  MA  TERIALS, 
TOGETHER  WITH  A NEW 
EFFICIENCY  IN  PROCESSING 
ORDERS.  TO  OFFER  YOU 
THE  LOWEST  PRICES  POSSIBLE. 

ALL  SYSTEMS  UNDERGO 
A RIGOROUS  72-  HOUR  BURN-IN. 


949 


EACH  SYSTEM  IS  BACKED  BY 
QUALIFIIED  TECHNICAL 
ASSISTANCE  AND  IS  CUSTOM 
CONFIGURED  TO  MEET  YOUR 
SYSTEM  REQUIREMENTS. 

COMPARE  SYSTEMS.  NOBODY 
CAN  MA  TCH  THE  PROTEGE  286, 

FEA  TURE-FOR-FEA  TURE  ~ 
DOLLAR-FORDOLLAR,  AND 
STILL  DELIVER  THE  QUALITY  AND 
HIGH  PERFORMANCE  YOU  EXPECT 
FROM  AN  A COMPA  TIBLE. 


I 


Math  Coprocessor  Floppy  Drive 

80287  $275  360KB  $99 


Boards  Modems  Tape  Backup 

AT  K)  with  one  1200  Baud  (Internal)  $99  60MB  $699 

serial /one  parallel  2400  Baud  (Internal)  $199  (Internal  or  External) 

port  $59 


To  order  cali  toil  free 

1-800-638-8388 

ORDERS  ARE  SHIPPED  WITHIN  48  HOURS! 
for  Tech  Service  call  toll  free  1 ‘800-638-8388 


TERMS:  Check  or  Money  Qrder.  VISA.  MasterCard,  approved  Company/ University/ 

Government  Purchase  Orders.  All  prices  are  subject  to  change  and  quanities  may  be 

limited.  We  reserve  the  right  to  sustitute  equivalent  items.  pnorsae.  IMTEL.  NOHTON.  W»swnD>gMt tndATatmrwgniir^dlndtmttktotfimtfPtptClivtcoinpmnitt 


Peachtree 


Complete  Accounting 
for  Just  $199 


Everyone’s  Asking  How  Can  We  Do  It? 


When  you  reduce  the  price  of  an  8-package  accounting  system  60m 
t4,800  (or  1600  a module)  to  1199  for  the  complete  set,  people  are  bound 
to  ask  questions.  Here  are  some  of  the  most  popular  ones  we're  hearing 
atteichtree; 


Q.  How  can  we  afford  to  sell  Peachtree  Complete  at  such  a bw  price? 

A.  Wve  reduced  our  costs  without  reducing  product  features.  Peachtree 
Complete  has  been  repackaged  inb  one  set  that  includes  more  thorough 
and  better  organized  user  instructbns.  Wb’ve  also  streamlined  order 
processing  and  reduced  overhead.  It  is  teter  and  easier  to  buy  our 
product. 

Peachtree  has  bng  been  the  first  name  in  accounting  software,  so 
we've  had  time  to  completely  amortize  our  original  development  costs 
plus  make  over  100  major  additions. 


These  enhancements  inciude 
multi-company  capability,  menu 
driven  insallation  and  removal  of 
copy  protection.  Consequently, 
you’re  getting  a proven  product  at 
abetter  price 

We  ^ "unbundled"  support 
(so  you  only  pay  for  what  you 
need  when  eking  our  toll-free 
technical  support  hotline)  and  esta- 
blished a network  of  local  dealers 
to  serve  as  Independent  Peachtree 
Support  Centers. 

Q.  What  does  Peachtree  Complete 
include? 

A.  1.  Eight  Integrated  Software 
Modules: 


a 


liH 

|l(! 


■fl^ 


accounting  software  system. 

The  169.95  systems,  on  the  other  hand,  are  incomplete  They  were 
designed  to  sell  for  t69.95  and  require  the  purchase  of  additional  modules 
to  be  comparable — payroll,  149.95  more;  tutorials,  119  95  each;  etc. 
Everything  is  a la  carte 
Q.  How  soon  will  1 outgrow  the  system? 

A.  Peachtree  Complete  handles  revenues  up  to  121,000,000,  so  only  the 
largest  companies  will  outgrow  the  system.  The  ability  to  process  kta 
for  an  unlimited  number  of  comparties  Is  one  of  the  system's  biggest 
selling  points. 

An  optional  multi-user  module  soon  to  be  available  allows  Peachtree 
Complete  to  be  installed  in  a Local  Area  Network.  And  Peachtree  Data 
Query,  for  just  1199,  lets  you  quickly  transfer  your  accounting  data 

to  marry  popular  spreadsheets  and 
databases,  as  well  as  produce 
custom  reports. 

Q.  What  if  I'm  not  satisfied  with 
Peachtree  Complete? 

A.  When  you  purchase  Ifeachtree 
Complete  directly  from  Peachtree 
Software,  you’re  protected  with 


.10-l)av  Monev  Back  (luarantee 


•Geneial  Ledger  •Accounts  Receivable  • Sales  invoicing  •Accounts  Payable 
•Inventory Control  •FbcedAssets  •JobCost  •hytoU 

2.  An  Installation  Guide  to  lead  you  step  by  step  through  our  simple 
installation  procedure 

3.  An  Accounting  Primer,  written  for  Peachtree  users  by  an  industry 
expert,  to  expiki  accounting  concepts. 

4.  "Ditorials  on  each  module  with  sample  data  to  make  learning  easier. 

5.  A complele  Reference  Library  with  detailed  instructions  in  plain 
English  on  all  software  functions. 

Q.  Is  Peachtree  Complele  really  the  same  product  that  used  to  sell  for 
1600  per  module? 

A.  Peachtree  Complete  is  basically  the  same  accounting  system  that  both 
Peachtree  and  IBM  sold  for  about  15,000  but  with  substantial  improve- 
ments in  function  and  presentation. 

With  more  than  150,000  users  to  Its  credit,  Peachtree  Complete 
has  been  the  PC  WbrId  Class  Winner  In  its  category  for  two  of  the  last 
three  years. 

Q.  What's  the  difeence  between  l^achtiee  Complete  and  the  169-95 
systems? 

A.  Peachtree's  system  Is  called  Complete  because  it  contains  the  eight 
most  needed  accounting  packages  (including  payroll)  and  all  reference 
materials  for  one  price  Rkiember,  it  was  designed  as  a S4,800 


(an  option  even  the  most  expensive 
accounting  products  don’t  offer). 

If  you're  not  satisfied,  simply 
return  the  complete  product  in 
saleable  condition  within  30  days 
and  your  purchase  price  will  be 
promptly  refunded.* 

MfoWbrld  Report  Card 

' 'Supeib  value,  easy  to  use,  good 
manuals  . .%  rate  Pachtree's  Complete  Business  Accounting  System  an 


exceUent  value" 


-Richard  Morochove,  htpXbrld  Review  Board. 


Forms  Direct  from  Peachtree 

l:n^>y  (hi*  convmicrKt*  and  ccontMny  of  buying  your  acxixinting 
forms  dimt  from  Pcachliw  S4>ftw-an:.  (iuaranjcetl  compatibility. 
Call  I-800-593'6485  io  order  forms. 


Compare  Feature  for  Feature: 
Ccaenl  Lc^fer 

■ Predefined  25.000  user-defined  Chart 
of  Accounts 

• Repeating  loumal  entrtes 

• Control  repon  audit  trail 
AccoaMs  IccdvaMe/Isrvoldi^ 

• Open  item  or  balance  Ibrward  customers 

• Op  to  12.000  cusionten 

• Sunuliaieous  updating  oftiTveniory  and 
A/R  data  files  at  tone  ^ urmtoe  entry 


costing  methods 

• Up  to  21.000  Inventory  items 

• Automate  pricing  with  3 leveb  for  eich  Item 

RxedAiNts 

• 5 pTOperT)  and  8 asset  dassiflcation  caiqones 

• 5 (Urfoent  methods  of  figuring  depfcdation 
JokGm 

• Ttadts  ccM  and  praAi^ty  on  a |oi>-by-|ob  baits 

• Compares  esttnuied  costs  wttfi  actual  costs  for 
spedfle  tasks 


• Scledton  of  invoices  for  paymeiu  based  on 
user-defined  discount  & <kK  (tales 

k Up  to  14.000  vendors 

* Ctah  requirements  forecasting  by  due  dale 
> Checks  primed  with  detailed  stub  listing 

invotaespald 


• Supports  average,  last  purchase  sid  standard 


• ^l  in  current  year  federal,  sate,  dty  and 
(xuniy  tax  tables  for  all  50  states. 

• Auumaticfcdenl,  Stale,  dry  andcouniy 
withholding  calculattons 

• Suf^xxts  hourly,  salaried,  commission  or 
draw-agalnsi-cnmmission  pay  types 

• Processes  up  to  3.900  empioyaes 

• UpdaKs  published  regularly  by  (^>chiiee  Software 


itequifes  M 
IBM*  PC.  I 


Call  Now  to  Order  or  for  a Dealer  Nearlbu 


MMSOOS/K-OOS  veniati  2 0 or  Mpber  wMi  I28K  of  RAM.  Por  uae  wkb  ibe 
PC.  PC  XT.  PC  AT  and  compaades.  md  f^nornl  Sy«ciiif2.  IBM  la  a itgIsKRd 
tsadcmaifc  and  Peraonal  Sy«cnf2  la  a trademark  of  Imemadonal  Buatnm  MacMnea. 
*A  S20  leatoddng  let  win  apply  if  dtak  la  opened 


1-800-247:3224  (Z 

In  Georgia,  call  1-404-564-5800 


Tb  Order  By  Mail  Send  S199  plus  S12.50  Shipping  to; 

Peachtree  Software 


433S  Shackkford  Road.  Dqyt.  PCM-07,  Norcross,  GA  30093 


CIRCLE  358  ON  READER  SERVICE  CARD 


WOUID  YOU  STOP  PROGRAMNUNG 
TOR  A WEEK  TO  PRODUa  IWia  $ 
NIANY  APPUCAnONS  IHB  YEAR? 


Sure  vou  would,  if  only... 

You  didn't  have  to  concern 
yourself  with  programmer 
learning  curves,  data 
conversion,  and  networking. 

With  CLARION, 
you  don't  have  to. 

Programmers  can  be 
twice  as  productive  with 
CLARION  after  one  week 
as  they  are  now 
with  their  present 
languages. 

That's  what  CLARION 
users  are  telling  us. 

They  say  you  no  longer 
have  to  compromise, 
choosing  between  the 
“convenience”  of  data  base 

products  or  the  power 
of  the  general  purpose  languages 
What  is  so  special  about 


CLARION?  A modern 
language?  Yes.  A powerful 
data  base  system?  Yes.  And  a 
giant-step  into  the  future:  a family  of  tightly- 
coupled  utilities  — from  us,  not  a third-party 
vendor  — ensuring  100%  compatibility. 

You  get  clarion's  seamless  development 
environment  including  special  utilities  that^nerate 
source  code  for  screens,  reports,  and  help  windows. 

Today,  those  screens  and  reports  are  burning 
up  60  to  70%  of  your  coding  time. 

Fortunately,  CLARION  generates  all  of  that 
code,  so  you  can  use  the  recaptured  time  to 
concentrate  on  your  application’s  design,  program 
logic,  and  ease  of  use. 

And  clarion’s  simplified  file  conversion  is  an 
opportunity  to  use  existing  data  with  custom  tailored 
CLARION  applications.  You  can  easily  import  and 
export  dBasell®,  dBaseUI®,  and  DIF  files. 

With  CLARION  you  can  quickly  develop 
applications  for  use  on  local  area  networks. 


FAR  CREATOR  THAN 


Even  the  essentials  for 
programming  file  sharing 
at  the  record  level  are 
already  in  place. 

Results?  You  create 
custom  application 
programs  that  exactly 
match  specifications, 
look  terrific,  and  were 
prototyped,  tested,  and 
running  — all  in  a 
fraction  of  the  time  that  it 
would  take  in  the 
traditional  languages  or 
with  data  base  products. 
Risk?  The  only  risk  is  that 
you  won’t  act  now...  then  youll 
get  done  only  half  of  what 
CLARION  would  have  inspired, 
and  the  results  will  not  be  nearly  as 
sparkling  or  as  strategic. 


So,  if  your  commercial 

IK  SUM  OF  ns  PARIS.  SSSSerBAsic, 

C,  COBOL,  Pascal,  or  any  of  the  data  base 
languages... 

You  owe  it  to  yourself  and  to  those  who  depend 
on  your  professional  skills  to  make  the  easy  move 
to  CLARION...  Or  else  youll  lose  the  productivity 
advantage  that  CLARION 
users  enjoy. 

CLARION  runs  on  any 
IBM®  PC,  XT,  AT,  PS/2, 
or  true  compatible  with 
320KB  of  memory  and 
a hard  disk  drive. 

To  order  CLARION  or 
to  get  our  16-page 
color  brochure  and 
the  CLARION 
Sample  Program 
diskette. 


3* 


CLARION* 

from  BARRINGTON  SYSTEMS.  INC. 


simply  call... 

1-800/354-5444 


gciAi 


1 50  EAST  SAMPU  ROAD  POMPANO  BEAOL  RORIDA  33064-3597  305/785-4555 


CLARION  is  a registered  trademark  of  Barrington  Systems.  Inc.  CLARION  is  NOT  copy-protected  and  comes  with  FREE  run-time  licensing. 

Copyright  1967  Barrington  Systems  IBM  is  a registered  trademark  of  International  Business  Machines  Corporation  dBase  is  a registered  trademark  of  Ashton-Tate. 


CIRCLE  152  ON  READER  SERVICE  CARD 


VIEWPOINTS 

■ JOHN  C.  DVORAK 


The  REAL  COST  OF 
THE  PERSONAL 
SYSTEM/2 

The  rumor  mill  has  been  whispering  that  IBM  has  enough  leeway  to  reduce  PS/2  prices 
enough  to  undercut  the  clones.  This  time  the  rumors  are  wrong. 


By  now  we  should  be  sick  and  tired 
of  the  fuss  over  the  PS/2.  The  an- 
nouncement and  its  aftermath  re- 
sulted in  more  misinformation  and  dubious 
observations  than  any  announcement  since 
the  rollout  of  the  original  TI  personal  com- 
puter (the  one  that  was  going  to  dominate 
the  market).  The  most  dubious  of  the  infor- 
mation concerns  the  money  IBM  has  to 
spend  to  make  one  of  the  beasts. 

The  story  begins  with  the  pre-rollout 
gossip.  The  fust  solid  rumors  about  the 
machine  began  to  surface  about  3 weeks 
before  the  announcement.  A Texas  PR 
man,  Matty  Winston,  of  Winston  & Win- 
ston in  Fort  Worth,  sent  an  MCI  message 
to  all  his  friends  outlining  about  80  percent 
the  details  of  the  machines,  including  the 
name.  This  memo  got  around  so  much  that 
a friend  of  mine  at  Unisys  later  called  me 
and  read  me  the  memo,  saying  it  was  sent 
to  Unisys  from  a source  in  Japan  at  Mitsu- 
bishi! 

PARTS  AND  lABOR  FOR  $150?  Win- 
ston said  in  the  memo  that  the  machines 
cost  IBM  $150  to  build.  Somehow  that  got 
interpreted  by  more  than  a few  people  as 
total  cost.  Soon  a few  columnists  were 
talking  about  how  cheap  the  machine  real- 
ly is,  as  if  the  total  price  were  $130,  parts 
and  all.  Since  the  memory  chips  in  the 
Model  50  cost  mote  than  $150,  we  can  as- 
sume that  these  writers  were  dazed.  This 
was  all  used  as  a rationale  to  say  that  IBM 
had  tons  of  price  leeway  it  could  toy  with  if 
it  wanted  to  kill  the  clones.  Some  people 
still  think  IBM  has  this  leeway. 

The  fact  is  that  the  machine  (let's  talk 


about  the  Model  50)  probably  costs  more 
than$l50  to  build,  anyway.  Overhead,  in- 
terest, and  labor  at  IBM  aren’t  cheap  no 
matter  how  many  robots  it  put  in.  Tlien 
there’s  the  cost  of  parts.  The  entire  ma- 
chine is  composed  of  expensive  surface- 
mount  chips.  These  aren’t  cheap,  by  any 
means.  Add  to  this  the  custom  VLSI  at  a 
conservative  40  bucks  or  more  a pop,  a 
3'/2-inch  drive,  a new  power  supply,  a ton 
of  expensive  connectors,  and  a hard  disk, 
and  you  spend  $600  or  more  for  the  bag  of 
parts. 

THE  MANUFACTURING  COST  Now 
I’d  frgute  at  least  $200  to  piece  it  together, 
test  it,  and  pack  it.  It’s  a known  fact  that 
IBM’s  robotic  factory  isn’t  reducing  costs 
as  much  as  was  hoped  for.  Total  cost,  so 
far:  $800.  With  a monitor  at,  say,  $250 
and  a keyboard  at  $50,  we’ve  reached  a to- 
tal expense  of  $ 1 , 1 00. 

'The  typical  manufacturing  cost  to  retail 


is  3 to  I or  4 to  1 . This  depends  on  how 
many  middlemen  and  salesmen  need  to 
line  their  pockets.  It  also  depends  on  the 
marketing  and  advertising  expenses. 
Whatever  is  left  shows  up  as  a profit.  I fig- 
ure the  profit  to  be  in  the  neighborhood  of 
$600  per  machine.  This  means  the  Model 
50  has  to  sell  for  between  $3,300  and 
$4,400  with  monitor.  In  fact,  a Model  50 
with  the  8513  monitor  lists  for  $4,280. 
Close  enough  for  rock  and  roll. 

This  indicates  some  leeway,  but  not 
enough  to  undercut  the  cheapest  clones. 
And  let’s  not  forget  the  upgrade  possibili- 
ties. I’ve  seen  three  80386  motherboards 
that  sell  for  $1 ,495  and  fit  neatly  into  your 
old  XT. 

I hear  that  IBM  has  a lowball  price  sheet 
it  shows  around  when  trying  to  land  big  ac- 
counts. I assume  that  the  numbers  ap- 
proach the  $3,3(X)  mark  for  special  cus- 
tomers. This  is  still  not  cheap  when  doners 
can  sell  a faster  machine  for  around 
$2,500. 

So  I think  it  can  be  safely  said  that:  (a) 
the  PS/2  will  not  come  down  in  price  soon; 
(b)  IBM  doesn’t  have  the  great  leeway 
some  would  like  to  believe;  (c)  better  deals 
are  to  be  had. 

As  is  the  nature  of  this  business, 
though,  things  get  cheaper.  The  cost  of 
VLSI,  hard  disks,  and  support  chips  is  for- 
ever falling.  Someday,  surface-mount 
chips  may  be  cheaper  than  the  pin-mount 
variety.  So  surely  the  price  will  come 
down  one  day  a few  years  from  now.  For 
the  moment,  what  you  see  is  what  you  get. 
There  is  no  hidden  agenda.  'That  is,  unless 
you  think  IBM  gets  parts  for  free ! 
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i:  Danyi  Liguan 


Optivn: 

IJMB  Fif>pp\  Driw 
WT^  HD'Floppy  CcMiiroi^i 


Member  of  the  Better  Businete  Bureau. 


We  set  the  Mail-Order  Standard y 
Service . . . Value . . . Quality. 


‘if  you’re  an  experienced  computer  user  on  a tight 
budget,  the  QIC  1800  is  by  far  the  best  value.  ..considering 
the  system’s  bargain — basement  price.  I was  more  than 
a little  surprised  to  find  the  (^ration  manaua)  to  be  by 
far  the  bM  of  the  group,"  Miastkowski 

BYTE,  March  1987 

System  Cunfiguration 


10  Mil/ 

8 MHv 

HG.-\  Sy-u *  *11 

Basic  system  with  option, 
EGA  board  and  monitor 

$1755 

$1685 

Monographic  Ny^iicm 
Basic  system  with  option 

$1320 

$995 

Monographic  board  and  monitor 

t Afkir  Sv'itein 

Basic  system  with  option 

$1496 

$1426 

color  board  artd  monitor 


QIC  286  Syste  ni 

Monitor  not  included. 


QIC  6/8 

with  option  SI026 


Basic  System:  512K  expandable  to  IMB,  two 
8-btt  and  six  16-bit  slots,  clock/calendar  with 
battery  backup,  192  watt  pow’cr  supply,  AT™ 
style  keyboard,  complete  200  page  manual. 


QIC  6/8/10  MHz 

with  option  $1126 


High  Pcrfon'.:-:ti- 
Capaci-;;.  DtU  , for  AT 

Seagate  ST40}8  30MB  (40ms) tS89 

Seagate  ST251  40MB  (1/2  Ht,  40ms)  $629 

Nfi  D4l4ftn  40A':  ’ ..$499 

Seagate  ST4096  80MB  (28ms) $1095 


• Ever.  ■ • .M)/li  *') CALL 

l/2sizc,Haycs/BcU  103/212compatible,Bitcora 
software,  made  in  USA. 

• Everex  Evcrctwn  1200/2400  $199 

Same  feature  as  abow  plus  CCITT  V.22 
compatible. 


• External  300/1200  $119 

Fully  Hayes/Bell  103A,  212A  and  CCITT 
V.22  compatible,  LED  status  indicator 

• External  1200/2400  

Same  features  as  External  300/1200. 


(turbo  board) 

Turns  your  PC/XT  into  8 MHz  At , compatible 
with  IBM  PC  and  XT,  7 times  faster  than 
PC/XT,  33%  faster  than  6 MHz  AT, 
design. 


Hard  Disk  Kii  for  PC 
Quality  HD  Kit  comes  with  controller,  cable, 
manual,  software  and  mounting  screws. 

ST?^*^  1/2  Ht  . 6Sms:. $339 

Seagate  ST238  (1/2  Ht.,  65ms) $399 

Miniscribe  SCXT30  Hard  Card  (65ms)  $499 


$95 

720  X 348.  Hercules  compatible,  printer  port. 
QIC  Monographic  with  132  column  $109 
Professional  Graphic  Adapter  ....  $995 
640  X 200, 2 colors  CGA  mode,  mono  Hercules 
mode  720  x 348,  PGA  mode  640  x 480,  256 
color. 


Everex  Backup 

Back-up  20MB  in  less  than  5 minutes,  Ima^/File- 
by-filc  back-up  and  restore,  window  driven 
software,  made  in  USA. 

External  Internal  . 
60MB  Cartridge  $S29  $759 

20MB  Cassette  $649  $579 


• Monochrome . . $109 

• Color  monitor . J $295 

• EGA  mtAxiiw $449 

• NEC  Multisync $579 


Memory  / jvi  un  iiuuciHm 

• Memory  board  for  AT 

0-3MB  extended  memory  using  256K  or  64K 

• AT  Multifunction  for  AT . 

Holds  up  to  2MB, 
port,  set-up  software 

• XT  EMS  Multifum 

• EMS  bosTii 

• EMS  board 
Expandable  u 


Expansion  Ch 
7 slots,  no  wait  state  design 
room  for  4 1/2  height  drives. 


S«agiic,  Hercutet.  Ham.  Bell  and  IBM  are  rcfsKr 
of  (heir  mpective  Tompenan 


Open  Saturday  10:00  AM  to  3:00PM 


-.  (Saiee) 

Tech  Support  (408)  942-0856 
FAX  No.  408-263-1447 


Attractive  Dealer  and  Quantity  discounts  available. 
Corporate  and  Universities  P.O.’s  welcome. 
Special  discounts  for  Students  and  Profeasor8(ID 
required). 
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V I I.  W P {)  1 N T S 


■ JOHN  C.  DVORAK 


Inside  track 


The  last  musings  about  the  PSH,  perhaps  . . . 


A good  story  comes  from  an  insider 
at  Microsoft.  Now  we  know  how 
IBM  kept  quiet  the  details  surrounding 
the  Micro  Channel  bus. 

IBM  did  give  out  a number  of  ma- 
chines to  OEMs,  all  right.  But  it  en- 
cased all  of  the  new  machines  in  lead! 
Inside  the  box,  the  machine  was 
wrapped  in  a lead  foil  that  eouldn't  be 
removed  without  alerting  IBM  to  a 
breach  of  security.  It  also  couldn't  be 
X-rayed.  Curiously,  the  company  felt 
no  initial  need  to  lead-foil  the  Model 
30.  That  is.  I’m  told,  until  the  boys  at 
Microsoft  started  to  fool  around  inside 
the  machine  to  test  some  Microsoft 
hardware.  "We  showed  the  IBM  rep 
some  things  we  did,  and  the  next  thing 
you  know,  he  left  and  returned  with  the 
lead  foil.” 

The  big  controversy  within  IBM, 
though,  wasn’t  security.  It  was  the  col- 
or of  the  logo.  The  design  itself  of  the 
new  logo  isn’t  new — the  logo  for  the 
new  Personal  System/2  is  taken  right 
off  the  wall  of  the  retail  product  cen- 
ters. Yup.  That  sideways  angle  is  right 
from  the  now  defunct  Retail  Products 
Centers.  Notice  the  various  colors,  too. 
Some  logos  are  black  on  silver,  silver 
on  gray,  black  on  whatever.  These  dif- 
ferent combinations  repre.scnt  different 
divisions  and  teams  within  IBM.  Ap- 
parently, there  were  angry  arguments 
over  what  colors  to  use.  Each  group 
battled  for  its  color  combo.  Apparently 
this  issue  became  more  important  than 
anything  else  to  many  employees. 
What  a life — arguing  about  logos. 

Genuinely  Interesting  Software 
Dept,  or  Benchmark-Testing  the 
Mt^el  50  at  the  Office  Dept.;  I like  to 
play  with  benchmark  programs.  I dis- 
covered a couple  of  unusual  ones  that  I 
ran  on  the  new  machines. 


The  first  is  the  Landmark  CPU 
Speed  Test  ($29.95  from  Landmark, 

1 142  Pomegranate  Ct.,  Sunnyvale,  CA 
94087;  (408)  733-4035;  included  is  a 
great  setup  utility  for  real-time  clock 
setting,  add-in  memory  changes,  and 
so  on).  It  tells  you,  in  real  time,  the  ef- 
fective clock  speed  of  your  computer  as 
compared  with  a PC-XT  and  a 6-MHz 
one-wait-state  PC  AT.  The  Model  50 
clocked  the  effective  CPU  speed  as  9.8 
MHz,  indicating  a sluggish  lO-MHz 
system  with  one- wait-state  memory. 
My  old  8-MHz  no-wait-state  custom 
AT  runs  at  an  effective  10.3  MHz  on 
this  test.  So  the  IBM  is  no  screamer. 
Get  a copy  of  this  nifty  benchmark  and 
try  it  on  your  equipment.  It’s  worth 
having  for  the  setup  utility  alone. 

I also  like  to  look  at  the  data  transfer 
rate  of  the  hard  disk  along  with  the 
track-to-track  speed.  The  fastest  disk  in 
the  world  with  superfast  track-to-track 
doesn’t  do  much  good  if  the  controller 
won’t  let  anything  past  it  faster  than 
5(X),000  bps.  Thai's  the  most  data  that 
can  be  transferred  from  disk  to  memory 
on  a PS/2.  Ask  the  technology  writers 
what  they’re  talking  about  when  they 
say  the  disks  are  running  data  out  at  10 
megabits — something  I’ve  read  three 
times  in  different  publications. 

A good  test  for  data  transfer  rates  is 
the  Coretest  from  Core.  Core  is  the 
premier  disk  drive  upgrade  company.  If 
you  can’t  get  a copy  from  a BBS  or  user 
group,  the  company  will  send  it  for  $20 
handling  (Core  International.  7171  N. 
Federal  Hwy.,  Boca  Raton.  FL  3.3431; 
(305)  997-6055),  Coretest  tells  me  that 
the  effective  data  transfer  rate  of  the 
Mixlel  50  hard  disk  is  about  450,(XI0 
bps.  Not  bad.  The  average  PC-XT  and 
AT  transfer  data  at  about  150.000  bps. 
The  speed  increa.se  on  the  Mixlel  50  is 


mostly  due  to  the  1 : 1 interleave  and  ad- 
dition of  a memory  cache,  the  best- 
known  ways  to  increase  performance 
on  a disk  system.  But  even  450  isn’t 
great.  On  my  AT  at  home  I have  the  Su- 
per PC-Kwik  cache  (from  Multisoft. 
Beaverton.  Ore.)  installed  as  a 256K- 
byte  cache  residing  in  the  expanded 
memory,  and  1 get  an  effective  data 
transfer  rate  that  averages  750,000  bps 
using  the  Coretest — faster  than  the  con- 
troller could  ever  handle.  If  the  cache 
has  just  been  loaded  or  flushed,  the 
number  Hies  off  the  scale. 

I)<M>m.sayvr  Dept.:  While  talking  to 
the  boys  at  Core.  I found  out  something 
interesting.  They  trashed  their  Model 
50  hard  disk  each  time  the  machine  was 
jiggled  or  moved.  "We  formatted  it 
eight  times!"  I was  told.  “If  this  turns 
out  to  be  a general  problem.”  says  Core 
honcho  John  Simonds,  "then  it  will  be 
a bonanza  for  us." 

The  Fly  in  the  Ointment:  Some  feel 
that  Intel’s  recent  attempt  to  can  its  re- 
lationship with  AMD  as  a second 
source  for  the  386  is  a move  influenced 
by  IBM  to  keep  any  cheap  24-MHz 
parts  a few  years  away.  The  reasons 
are  obvious  when  you  look  at  the  IBM 
minicomputers. 

In  a desperate  attempt  to  keep  the 
286  the  chip  of  choice,  IBM  even 
forced  Microsoft  to  make  OS/2  usable 
on  the  286.  The  software  boys  all  know 
that  the  80386  is  a chance  to  start  from 
I scratch  and  build  a new  operating  sys- 
I tern.  But  IBM  said  the  new  system  has 
I to  be  usable  on  AT-class  machines, 
thus  creating  an  operating  system  that 
won’t  cut  the  mustard.  To  make  matters 
worse.  Microsoft  will  want  $795  for  a 
full-blown  version.  And  developers 
have  to  shell  out  $3,000  for  a develop- 
er’s kit  for  OS/2.  From  the  looks  of  it. 
US/2  might  easily  become  the  Lisa  of 
software.  It  remains  to  be  seen  whether 
or  not  Microsoft  has  a Macintosh  of 
software  waiting  in  the  wings.  GH 
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YOUR  MONEYSWORTH  GUARANTEE 

* Credit  cards  not  charged  until  after  your  order  has  been 

shipped 

Orders  shipped  same  day  on  all  stocked  products  (on 
orders  placed  by  2pm  EST) 

it  All  products  guaranteed  to  be  the  latest  versions  available 

* Only  factory  sealed  and  fully  warranteed  products  stocked 

* Never  a surcharge  for  Amencan  Express,  Visa  or 

Mastercard 


QiUPHICS/CAD-CAM 


Autocad  2.56 

. . $2,229 

Drafix 

209 

Freelance  Plus 

299 

Harvard  Presentation  . . . 

219 

Microsoft  Chart 

165 

Prodesign  ii 

169 

LANGUAGES 

Microsoft  C 

. . . $249 

Microsoft  Cobol 

385 

Microsoft  Fortran 

249 

Microsoft 

Macro  Assembler 

84 

Microsoft  Quick  Basic . . . 

55 

Turbo  Pascal 

55 

PROJECT  MANAGEMENT 

Harvard  Total 

. . . $345 

Microsoft  Project 

219 

Super  Project  Plus 

269 

Time  Line 

225 

FINANCIAL/ ACCOUNTING 

BPI 

...$145 

Computer  Associates . . . 

325 

Dollars  ‘N’  Sense 

95 

Great  Plains 

389 

Managing  Your  Money  . . 

105 

UnUTIES 

Carbon  Copy 

...$119 

Crosstalk  XVI 

88 

Disk  Optimizer 

31 

Fast  Back 

84 

Rxed  Disk  Organizer. . . . 

45 

Microsoft  Windows 

55 

Norton  Commander .... 

36 

Norton  Utilities 

48 

Norton  Util.  Adv.  Ed 

79 

PC  DOS  3.2 

75 

PC  DOS  3.3  (IBM  PS/2) . . 

99 

Sidekick 

47 

Sideways 

39 

Smart  Com  II 

74 

Superkey 

39 

SPREADSHEET/ 

INTEGRATED 

Enable 

. . . $329 

Framework  2 

395 

HAL 

89 

1 AtllQ  I.?..*) 

Lotus  Metro 

55 

na)  • Due  to  variety  of  products,  we  cannot  guarantee  compatibility 


Lotus  Report  Wkriter 75 

Microsoft  Multiplan 105 

Smart  Integrated 399 

Supercalc  IV 269 

Symphony 439 


CIRCLE  524  ON  READER  SERVICE  CARD 


WE  CARRY  ALL  AVAILABLE  3V2’’  FORMATS. 


POTHBASE  MQMT 


Clipper $335 

dBase  III  Plus 389 

Foxbase  + 229 

Ganifer 185 

PFS  Professional  File 135 

R:Base  System  V 345 

Reflex 81 

WORD  WWCBtSmO 

Display  Wdte  IV $309 

Easy  Extra 79 

Lotus  Manuscript 329 

Microsoft  Word  3 247 

Multimate 219 

Multimate  Advantage 259 

PFS  Professional  Write 109 

Ventura  Publisher 549 

Volkswriter 135 

Word  Perfect 195 

Wordstar  2000  Plus 195 

Wordstar  Professional  (Ver.  4) . 229 
XYVMItelll 199 

LAF10P8 

Toshiba  T1100  Plus $1 ,549 

Zenith  Z181 1,749 

SURGE  PBOTECTOWS 

KENSINGTON  MICROWARE 
Masterpiece  Plus $109 

RACK  UP  POWER  SUPPUES 

DATASHIELD 

300  WT  (XT) $335 

500WT(AT) 525 

800WT(AT) 545 

MODEMS 

HAYES 

Smartmodem  1200  $345 

Smartmodem  1200B 315 

Smartmodem  2400 539 

Smartmodem  2400B 469 

MIGENT 

Pocket  Modem 189 


MONEYSWORTH  (Hayes  Comp.) 
Money  Modem  1200  (Ext) 139 


Money  Modem  1200B  (Int) ...  115 
Money  Modem  2400  (Ext) 249 


Money  Modem  2400B  (Int) . . . 289 

GRAPHICS 

HERCULES 

Graphic  Card  Plus $185 

Color  Card 145 

NEC 

GB  1 (EGA) 339 

MRADISE 

Auto  Switch  EGA 305 

QUADRAM 

EGA  Plus 279 

Pro  Sync 325 

VIDEO  7 

VEGA 275 

VEGA  Deluxe 335 

MULTI -FUMCnOM  BOARDS 

AST 

Six  Pack  -f  384K $189 

Six  Pack  Premium 199 

Advantage  128K 329 

Rampage  AT  W/512K 405 

Rampage  W/256 249 

MONEYSWORTH  (AST  Comp.) 
Money  Memory  Vi  Card 

(384K) 119 

Morwy  Memory  Vi  Card 

(576K) 145 

Mortey-Board  AT 

Multifunction  (128K) 199 

Mortey-Board  Multifunction 

(384K) 155 

Money  I/O  Mini-Half  Card 99 

MONITORS 

AMDEK 

12'310A $139 

410  A 165 

Color  600 369 

Color  722 459 

NEC 

Multi-Sync 549 

PRINCETON 

Amber  Max-12 149 

RGB  HX-12 399 

RGB  HX-12E 479 


PRIliTERS 


DICONIX 

DIconix  150 $305 

EPSON 

FX  86  E 325 

FX  286  E 455 

EX  800 389 

EX  1000 519 

LQ  800 455 

LQ  WOO 659 

LQ  2500 909 

HEWLETT-PACKARD 

Series  II 1,629 

NEC 

P-660 429 

P-760 609 

OKIDATA 

182  Plug  & Play 229 

192  Plus 345 

193  Plus 525 

TOSHIBA 

351  P/S 939 

321  P/S 449 

MOUSE  INPUT  DEVICES 

MICROSOFT 

Mouse  (Serial) $119 

Mouse  (Buss.) 105 

MOUSE  SYSTEMS 
PC  Mouse 99 

HARD  DISKS 

PLUS 

Hard  Card  20  Mb $599 

BACK  UP  STORAGE  DEVICES 

EVEREX 

Excel  60  Mb  Int $719 

Excel  60  Mb  Ext 845 

IOMEGA 

Bernoulli  (W  -t-  W) 1,349 

Bernoulli  (20  -t-  20) 1,759 

Bernoulli  X MG 

Cartridge  TH-Pak 145 

Bernoulli  20  MG 

Cartridge  1H-Pak 245 


Why  Your  Hard  Disk  May  Be  Only 
Seconds  Away  From  Total  Failure! 


WELCOME  TO  THE  INNER  WORLD  OF  HARD  DISKS:  WHERE 
MICROSCOPIC  PROBLEMS  CAUSE  MAJOR  CATASTROPHIES. 

A typical  20-megabyte  hard  disk  contains  over  200.000,000  bits.  If  only  one  bff  changes  or  fails, 
you  can  lose  all  your  data.  Hard  disks  are  subject  to  so  many  inherent,  uncontrollable  conditions 
that  random  failures  occur  with  alarming  frequency.  You  may  already  have  been  'treated'  to  one 
of  these  when  you  saw  an  unfriendly  message  like  GENERAL  FAILURE.  ERROR  READING. 
WRITE  FAULT.  BAD  SECTOR.  SECTOR  NOT  FOUND,  FILE  ALLOCATION  TABLE  BAD. 
DISK  ERROR  READING  FAT.  DISK  NOT  READY.  INVALID  DRIVE  SPECIFICATION.  NON- 
SYSTEM DISK  OR  DISK  ERROR.  READ  FAULT.  BAD  DATA  or  NON-DOS  DISK  Here  is  why: 

PROBLEM  ONE:  OUT  OF  ALIGNMENT.  There  are  hundreds  of  circular  tracks 
packed  into  every  inch  of  your  hard  disk's  magnetic  recording  media.  They  are  exfreme/y  thin, 
about  as  thick  as  a single  hair.  Perfectly  aligned  tracks  on  a new.  out-of-the-carlon  hard  disk 
look  like  those  in  figure  1.  Your  programs  read,  but  never  write,  to  any  of  the  special  Track  and 
Sector  ID  areas  shown. 

When  your  system  has  been  off  and  is  cold  — in  the  mornino.  for  instance  — head  positioning 
mechanics  shrink,  causing  heads  to  read  and  write  towards  the  inside.  As  the  unit  warms  they 
expand  and  tend  to  read  and  write  towards  the  outside.  Add  friction,  wear-and-tear,  play, 
torquing.  repeatability,  vibration,  irregular  platter  and  surface  expansion,  etc.  — and  within  a 
very  short  time  your  tracks  can  go  out  of  alignment  like  those  shown  in  figure  2.  This  is  a 
continual,  serious  problem;  valuable  data  may  be  written  so  far-off  current  head  tracking  that  it 
is  no  longer  readable,  resulting  in  devastating  errors  and  lost  data. 

Disk  Technlcian»”  Automated  Al  Software  System’s  early  warning  detection  must  be  used  daily  to 
keep  tracks  in  perfect  alignment.  When  even  the  slightest  chanoe  is  detected.  Disk  Technician 
safely  removes  any  data  and  stores  it  in  your  computer's  RAM.  then  restores  perfect  alignment 
by  rewriting  the  enf/re  track,  /nc/ud/ng  Track  and  Sector  ID  areas,  using  Disk  fechniciaas  own 
factory  low-level.  Real  format.  This  new  track  is  then  thoroughly  retested,  and  only  if  has  been 
perfectly  repaired,  will  Disk  Technician  allow  your  valuable  programs  and  data  to  use  it  again.  If 
retesting  reveals  that  any  spot  is  not  perfect,  data  is  relocated  to  a good  area  and  the  bad  area 
is  safely  blocked  from  future  DOS  use.  This  is  a totally  automatic,  unattended  process. 

PROBLEM  TWO:  MEDIA  AND  DISTANCE.  The  typical  distance  between  the 
head  and  the  media  is  about  25  millionths  of  an  inch.  By  comparison,  a smoke  particle  is  about 
10  times  Greater  and  a human  hair  is  over  100  times  greater!  Expansion  and  contraction  caused 
by  normal  heating  and  cooling,  wear-and-tear,  media  degradation,  vibration,  humidity,  platter 
wobble  and  aging  all  cause  this  distance  to  vary  (see  figure  3).  Read  and  write  quality  varies 
directly  with  these  distance  changes. 


and  Sector  ID  Information. 
These  are  "read  only"  and 
never  written  to.  The 
white  areas  store  your 
programs  and  data. 


I I Good 
Marginal 


No  matter  how  carefully  the  hard  disk  media  was  manufactured,  there  still  will  be  variations  in 
coating  thickness,  smoothness  and  magnetic  density  (see  figure  3).  Add  aging  and  magnetic 
retentivity  changes,  and  some  spots  may  change  from  "gooc^  to  "unreliable' ovemrghf. 
Magnetic  hard  disks  act  just  like  old  photos:  they  fade  away  — along  with  your  data!  Disk 
Technician  is  the  only  total  solution  to  all  of  these  problems. 


Figure  2*  TRACKS  OUT 
OF  ALIGNMENT.  The 
most  frequent  cause  of 
lost  or  unreadable  data. 
Read  "Problem  One." 


Disk  Technician  reads,  writes  and  tests  every  single  bit  on  the  hard  disk,  occupied  or  not,  using 
special  proprietary  testing  and  repair  algorithms  to  check  for  soft  error  rate,  magnetic 
retentivity.  and  the  ability  to  read  and  write  perfectly.  If  even  the  smallest  impenection  is  found. 

Disk  Technician  will  automatically  proceed  with  its  complete  repair  and  restoration  process.  DOS 
and  other  programs  can  only  tell  you  after  10  to  30  errors  have  been  made.  Our  testing  reveals 
that  once  a spot  makes  more  than  3 to  5 soft  errors,  total  failure  is  imminent.  Disk  Technician's 
daily  preventive  testing,  repair  and  recovery  is  the  only  real  cure. 

PROBLEM  THREE:  POWER.  Turning  power  on  and  off.  brownouts,  surges,  spikes 
and  static  electricity  all  can  cause  the  heads  to  write  meaningless  "garbage"  into  whatever  track 
they  happen  to  be  located  over.  Although  hard  disks  and  computers  are  designed  to  minimize 
accidental  head  writes,  they  sri// occur  and  cause  devastating  damage  — often  wiping  out  an 
entire  disk.  Disk  Technician  takes  a new  approach  to  cure  these  problems. 

The  first  time  Disk  Technician  is  run,  it  automatically  installs  SafePark^  and  creates  a "safe  zone" 
on  your  hard  disk's  innermost  tracks,  safely  relocating  any  data  in  this  area.  Then,  whenever 
you  boot  from  your  hard  disk,  SafePark  becomes  memory  resident  and  operates  with  all  of  your 
programs  all  of  the  time.  When  there  is  no  disk  activity  for  7 seconds  (user  adjustable). 

SafePark  automatically  moves  the  heads  to  the  safe  zone.  Once  the  heads  have  been  moved  ~ 
which  will  usually  be  the  case  — damages  will  be  confined  to  the  safe  zone,  thus  protecting  your 
valuable  data  and  programs. 

WHY  SUFFER  AND  TORTURE  YOURSELF  WITH  HARD  DISK 

QRIEF?  Disk  Technician  virtually  eliminates  a// your  problems!  It  is  so  easy  to  use  — absolutely 
no  technical  skill  is  needed  — and  takes  just  60  seconds  of  operator  time  daily.  ORDER  MOM^ 
DONT  WAIT  UNTIL  YOUR  HARD  DISK  BITES  YOU..,  AQAIM. 
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FIgur.  3*  HEADS,  MEDIA 
and  THE  PLATTER.  Read 
"Problem  Two."  A:  The 
distance  from  the  heads  to 
the  media  continually 
changes.  B:  The  magnetic 
coating  varies  In  thicKness 
and  smoothness.  C:  Mag- 
netic retentivity  both 
varies  and  decays. 


‘htagnlfied  and  simplified 
for  clarity. 


Disk  Technician^'” 


MM 

Automated  Al  Software  System 


STOPS 

TORTURE 


For  IBM-PC/XT/AT, 
COMPAQ 
and  true  IBM  clone 


30-Day  Unconditional  Money  Back  Guarantee 
when  purchased  from  factory  or  authorized  dealer 


Only  $99.95  Completel  ORDER  NOW-VIsa/MC 
(800)  847^000  (619)  274-5000 


PRIME  SOLUTIONS  INC®"’ 


W«  IMw  Ttchnolopy  EAsy  And  AflordablAF" 
1940 Oamtt  Avenue*  San  Oi*0O.CA  92109 


CIRCLE  732  ON  READER  SERVICE  CARD 
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Thefaslestway 
toget  from  hereto  there 


Grapb-in-tbe-Box^  is  the first 
memory-resident  graph 
generator.  It  captures 
data  from  virtually  any 
application  running,  and 
displays  or  prints  graphs 
in  seconds. 


Unc  luyscrokc  wakes  up  Graph  in  the-Box 
durii^an)'  ocher  appUcackm.  just  pass  the 
cursor  owr  any  numbers  to  “capture'  them 
from  the  screen... 


Orapb-in-ibe-Box  is  a 
striaus  business  tool.  With 
it  YOU  can  quickly  turn  a 
table  of  numbers  into  a 
yrapb,  re^rdless  of  ubether 
the  numbers  resiM  in  a 
uvrd processingfile,  spread- 
sheet, data  base,  or  any  other 
apldkation  program.  And  you 
can  save  or  print  the  graph  — all 
without  exiting  your  main  application 
...But  watch  out  — the  program  is  so 
much fun  to  work  uHtb  that  you 
might  start  graphing  every  set  of 
numbers  in  sight!’ 

PERSONAL  COMPimNG 
"Grapb-in-tbe-Box  is  one  of  the 
neatest  ideas  I've  seen  fora  memory- 
resident  program.  In  its  way  Grapb- 
in-tbe-Box  is  like  Boriand's  Sidekick. 

It  giies you  a common  Junction  — 
in  this  case,  presentation  graphics  — 
right  at  your fingertips!'  INFOWORLD 

"This  is  a no-nonsense  program  that 
transforms  data  displayed  by  any 
pnmam.  memory-resident  utilities 
inauded,  into  a compelling  repertoire 
of  business  graphs.  You  can,  fir 
instance,  quickly  create  graphs  to 
accompany  a woni  process^  business 
plan,  gen^e  charts  from  data  in  a 
graphless  spreadsheet  program  such 
as  Multiplan,  or  analyze  data  on  the 
spot  during  an  on-line  session.  Works 
uncomplainingly  uitb  1-2-3, 

SuperCalc  3.  dBase  III,  pfsfile. 
Symphony.  WordStar,  andDisfdayWrite 
3.  as  ued as  uitb  Sidekick.  Pop-Up 
DeskSet.  and  TUrbo  Lightning...  for 
quickly  analyzing  a realm  of  data  or 

IB.M  K1.AT  XT.  .^2'T}.  ( .Dfitmihlc.  iiiKl  imciompaiibln  Alllradinjiipaphicsboamb.  Hill  EGA  support.  100 
popular prinirrs( color. Mhs.tkKmjtrix. 2-i'pin.lascrfrt land pkKirrs  llgrapbnprs  IDLkirnprs,  lOfill 
paicms,  cxpkMlaWc  pic  scciors.  16  colors  AXTl  DIF.Mcmon,-  resident  ( 1 2HK ) — can  he  remowl  from  memorv 
Not  copy-prtMected.  H08'*11U2H'' support  Gra|A-ln>dieB(n'*  and  Instant  Graphs''  arc  trademarks  of  New 
England  Sutrsve  Inc 


arxl  press  ENTER  to  see  them  tiisplaycd  as  a 
cotumn  graph. 


Capture  text  for  labels  (he  same  w-a}:  IYkti 
>txi  can  view  the  finished  gra;^  in  deven 
dilferent  fixmas  ( line,  pic,  etc. ) at  the  touch 
of  a key.  Di^tay,  save,  and  print  Instant 
Graphs  in  just  seconds. 


creating  compelling  graphics,  Grapb- 
in-tbe-Box  is  an  enticing  option'.' 

PC  WORLD 

"This  dream  can  become  a reality 
uitb  Grapb-in-tbe-Box!'  PC 

PRODUCTS 

Just  the  ticket.,  can't  be  beat  . .easier 
to  use  than  almost  any  other  graphics 
sofiware!’  PC  MAGAZINE 
"1^’  ea^  to  use.  ..lt  gives  you 
advanced  capabilities  as  uell  as  ease 
of use!'  THE  COMPIITER  SHOW/FNN 


"Grapb-in-tbe-Box  is  a new,  exciting, 
wel^me  approach  to  ebartmaking.  It 
does  exactly  what  it  claims  to  do, 
and  does  it  well...  The  program^  ver- 
satility in  capturing  data  from 
other  application  programs,  ease- 
of-use,  practicality,  exc^lent 
manuid  and  low  cost  earn  it  an 
extra-high  rating!'  COMPITTERS 
IN  ACCOUVnNG 
■‘//i  relatively  rare  for  a sofi- 
ware packi^  to  really  excite  us., 
we’re  uilliag  to  bet  that  if  you  try 
it,  Grapb-in-tbe-Box  will  surprise 
you  too."  DA1APR0  REPORTS  ON 
MICROCOMPUTERS 

AiUi  instant gnipbs"*  on  screen 
and  on  paper  to  every  applica- 
tionyou  run, 

$99.95 

Grapb-in-tbe-Box"  Version  13 
Sou)  Sot  Co/jy  Protected 
30  Dtp/ Money-Back  Guarantee 
Available  by  pbone  and  at  your 
local  dealer 

1-800-633-2252  Ext.  7002 


Scfximc 
(Not  CopyProttxTcd) 


_Graph-in-theBox  Version  1.3 


I (jn 

I IMcphunc 

I tad# 


Exp  Dae 


Instant  Cf^ihs '* 
in  Virtually  Am’  AppUaiion 

Add  S5  .shippir^  and  handling  CT  residents  add  ".5%  tax.  ^ 

Mail  coupon  to:  New  Ei^sland  Software,  Inc.,  Greenwich  Office  Park  #.3.  Greenwich,  CT  06831 
European  Inquiric*:  IDE  DATA  AB.  Dandcryd,  Swetkm.  Tel  -16  H “55  25  10  pc 


IMS-286 

10  MEGAHERTZ 


$1035 


INTELLIGENT  BUYERS  shop  for  superior  products  and  superior  value.  All  of  our 
products  come  with  a one-year  warranty,  one  year  of  free  technical  phone  support,  and  a 
30-day  money-back  guarantee.  We  do  not  charge  you  for  UPS  ground  shipping  within  the 
continental  United  States,  orforbuyingwith  your  credit  card.  Intelligent  Micro  Systems  is  The 
Intelligent  Choice. 

Texas  residents  please  add  7’A  % sales  tax. 


Base  System 


* Intel  80286  processor  running  at  lOMHz, 
switch  selectable  to6MHz 

* Phoenix  BIOS 

* 512KB  RAM  expandable  to  IMB  on 
system  board 

* 1.2MBdiskettedrive 


• Dual  diskette  drive/fixed  disk  controller 

• Enhanced,  101-key  keyboard 

• Clock-calendarwith  battery  backup 

• 200-watt  powersupply 

• Illustrated  installation  and 
operations  manual 


• High  resolution  monochrome  graphics  adapter  card 

• 12”  high-resolution  flat  screen  display 

• Intel  80286  runningatlOMHz 

• 6tol0MH2Switchableclock  speed 

• Phoenix  BIOS 

• 640KBRAM up  tolMB  on  motherboard 

• 1.2MBfioppydrive 

• Dual  floppy/harddisk  controller 

• Enhanced,  lOl-key  keyboard 

• Clock/calendar  with  battery  back-up 

• 200  watt  power  supply 


• Enhancedgraphicsadaptervideocard 

* 14"  high  resolution  EGA  color  monitor 

• Intel80286runningatl0MHz 

* btolOMHzswitchableclock speed 

• Phoenix  BIOS 

♦ 640KB  RAM  uptolMB  on  motherboard 

• 1.2MB  floppy  drive 

* Dual fioppy/harddisk controller 

* Enhanc^,  lOl-key  keyboard 

• Clock/calendarwithbatteryback-up 

* 200wattpowersupply 


lOMHz,  42MB  itT  ft  A C 

MonoGraphic System.  ip-L040 

* lOMHz  monographic  system  featured  above,  plus: 

* 42MB  fast  access  (28ms)  MiniScribe  hard  disk 

* SpeedStorpartitioningsoftware 


10MHz,42MB  (C 
EGA  Color  System.  IPZZaD 

* EGA  color  system  featured  above,  plus: 

* 42MB  fast  access  (28ms)  MiniScribe  harddisk 

* SpeedStorpartitioningsoftware 


10MHz,70MB  (Tn-f/ic  lUMi-iz, /uiviB 

MonoGraphic  System.  EGA  Color  System. 


lOMHz,  70MB 


• lOMHz  monographiesystem  featured  above,  plus: 

• 70MB  fast  access  (28ms)  MiniScribe  hard  disk 

• SpeedStorpartitioningsoftware 


* EG  A color  system  featured  above,  plus: 

* 70MB  fast  access  (28ms)  MiniScribe  hard  disk 

* SpeedStorpartitioningsoftware 


AT  Multifunction  Card 

OK  expandable  to  2MB,  serial  port,  parallel 
port,  game  port..  .$159 


1200  Baud 
External  Modem 

Autoanswer,  autodial,  auto  voice/data 
switching... $125 
Modem  cable. . .$25 


Floppy  Drive 

360KB  or  1.2MB  diskette  drive  toenhance 
your  IMS- 286 

360KB. ..$99  1.2MB. ..$109 

AT  I/O  Board 

Communications  support : one  serial  and  one 
parallel  port... $75 


Memory  and 
Math  Coprocessors 

120ns256K  Chips,  nine  chips  per  set. ..$35 
Intel  80287-8  math  coprocessor. . .$269 


IMS-88 

10  MEGAHERTZ 

$549 

Base  System 


' Intel  8088-1  processor  runningal  lOMHz.  • Floppy  disk  controller 
selectable  to  6MHz  • AT-style  keyboard 

640KB  RAM  • 150-watt  powersupply 

360KB  diskette  drive  • Illustrated  installation  and  operatiorw  manual 


lOMHz,  <12^  CO 

MonoGraphic System.  3)/ 5 7 

• High  resolution  monochromegraphicsadapter card 

• 12“  high-resolution,  flat  screen  display 

• Intel  W88-1  processorrunningal  lOMHz 

• 6 to  lOMHz  switchable  clock  speed 

• 640KB  RAM 

• 360KB  floppy  drive 

• Floppy  disk  controller 

• AT-stylekeyboard 

• 150-watt  powersupply 


lOMHz,  20MB  rt/1  Q 

MonoGraphic  System.  4)JLU47 

• Same  monographic  system  featured  above,  plus 

• Reliable  20MB  MiniScribe  hard  disk  system 
with  Western  Digital  controller 


lOMHz,  30MB  (C-inoo 

MonoGraphic  System.  4>JLU77 

• Samemonographicsystem  featured  above,  plus: 

• Reliable  30MB  MiniScribe  hard  disk  system  with 
Western  Digital  RLLcontroIler 


lOMHz,  «| 

EGA  Color  System.  IP-LIO7 

• Enhanced  graphics  adapter  video  card 

• 14“ high-resolution.  EGAcolormonitor 

• lntel8088-lprocessorrunningall0MHz 

• 6tolOMHzswitchableclockspeed 

• 640KB  RAM 

• 360KB  floppy  drive 

• Floppy  disk  controller 

• AT-stylekeyboard 

• 150-wattpowersupply 


10MHz,20MB 

EGA  Color  System.  5|>1449 

• Same  EGA  color  system  featured  above,  plus: 

• Reliable  20MB  MiniScribe  hard  disk  system  with 
Western  Digital  controller 


10MHz,30MB  Artrk 

EGA  Color  System.  3)1499 

• Same  EGA  color  system  featured  above,  plus: 

• Reliable  30MB  MiniScribe  hard  disk  system  with 
Western  Digital  RLLcontroIler 


Floppy  Drive 

360KB  floppy  drive  to  enhance  your 
1MS-88...S99 

PC  I/O  Board 

Serial  port,  parallel  port,  gameport. , .579 

PC  Multifunction  Board 

384KB  RAM.  serial  port,  parallel  port,  game 
port,  and  clock /calendar  with  battery 
back-up. ..S125 

576KB  Expansion  Board 

Expandablclol92KB.  .384KB,  or576KB  with 
64KB  or  256KBchips.  Comes  with  0KB. . .S39 


1200  Baud 
Internal  Modem 

1200  Baud  internal  modem  for 
communications  support. , .$99  .v 


To  Order  Call  Toll  Free: 

800-247-3084 

For  Product  Information 
& InTexasCall: 

512-250-8271 
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The  Launch  Of  Our 
K New  Flagship: 


Customizable,  Expandable,  and  Responsive  CROSSTALK'Mk. 4. 
It  takes  a powerful,  flexible  PC  communications  progrtun  to  cut 
through  the  sea  of  incompatible  systems  you  face  today. 

' CROSSTALK®  Mk.  4 heis  what  it  takes.  More  protocols  — 

X.PC.  Xmodem,  Kermit,  and  our  own  CROSSTALK.  More 
terminal  emulations , including  complete  IBM  3101,  DEC 
;;  VT- 100,  and  TeleVideo  900  series.  Concurrent  com- 
t,'  munications  capability  — up  to  15  sessions.  Error 


checking  at  high  speeds.  Beginners  can  use  the 
1,1  simple  menus,  a clear  help  system,  and  prepared 
script  files  that  help  extract  data  from  meiny 
popular  information  utilities.  Experts  can  use 
the  powerful  command  programming 
Itmguage  to  create  extensive,  customized 
, ' 'scripts. ' ’ A unique  modular  2irchltec- 

ture  means  we  can  quickly  add  new 
capabUitles  by  phone.  So 
CROSSTALK  Mk.  4 may  be  the 
. launch  of  more  thzui  just  today's 

standard  in  PC  com- 
munications. It’s  probably 
tomorrow ' s as  well . 


CRO^gALK' 


COMMUNICATIONS 

DigliAl  (A>mniumcaniMu  AsAociaics.  Inc 
MKX)  Holcomb  Woods  Parkway 
Rnswvll.  (ivurgla  5007B 

1'800'241'6393 
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Computers 

IN  OUR  HOMES 

Most  talk  about  home  process  control  is  far  off  the  mark.  What’s  needed  is  some  serious 
thinking  about  what’s  possible  20  years  from  now. 


philosophy  of  his  work,  in  which  he  sees 
houses  as  womb-like  centers,  highly 
evolved  and  adapted  to  meet  our  emotional 
as  well  as  physical  needs. 

Marker  noted  how  trivial  are  our  present 
conceptions  of  how  computers  could  be 
used  to  control  our  homes.  “It’s  not  just 
turning  things  on  and  off,”  he  said,  “with 
coffee  ready  when  you  wake  up  or  the 
driveway  lights  turning  on  at  dusk. 

‘ ‘What  we  need  to  think  about  is  how  in 
20  years  we’ll  be  using  computers  to  create 
and  change  our  home  environments,  be- 
cause these  will  be  interactive  systems.” 

Marker  envisions  homes  in  which  very 
smart  central  computer  systems  connected 
to  sophisticated  sensors  detect  our  pre- 
sence— and  do  something  about  that  pres- 
ence, acting  on  their  own  according  to  a 
matrix  of  mies  about  our  preferences  and 
our  needs. 

SENSITIVE  SYSTEMS  “Say  you 
come  in  after  work,  in  late  afternoon.  The 
system  senses  your  return,  and  it  senses 
your  mood — how,  I don’t  know,  some 
kind  of  emotional  sensors,  maybe.  Say 
you're  tense,  angry.  The  system  starts  very 
subtly  changing  the  color  of  the  light  in  the 
house,  washing  walls  with  indirect  light  in 
soothing  colors.  Music,  or  maybe  just 
sounds,  come  up  as  you  move  through  the 
house. 

“The  system  has  learned  that  you  re- 
spond well  to  one  set  of  stimuli  when 
you're  in  one  mood,  to  another  when  you 
feel  different.  It  has  learned — and  I mean 
learned,  through  the  use  of  some  kind  of 
‘learn  mode,’  like  software — what  you 
8 7 


Most  of  the  time  we  at  PC  Maga- 
zine focus  on  how  PC  users  can 
put  their  machines  to  work  at 
work.  But  the  uses  of  PCs  go  far  beyond 
the  spreadsheets,  word  processing,  and 
other  business  applications  most  of  us  rely 
upon.  Those  other  ways  PCs  can  contrib- 
ute to  our  lives — in  our  homes  and  at  our 
leisure — are  important,  too. 

At  the  same  time,  few  areas  of  personal 
computer  applications  have  had  so  much 
out-and-out  garbage  written  about  them  as 
the  uses  of  PCs  in  the  home.  Particularly 
about  using  computers  to  run  your  home. 

I keep  bumping  into  well-meaning  peo- 
ple who  are  convinced  we’ll  soon  be  run- 
ning our  houses — including  all  the  systems 
of  those  houses,  from  heating  and  air  con- 
ditioning to  lighting,  security,  telecom- 
munications, and  the  rest  of  it — ^from  an 
IBM  PC  tucked  under  the  stairs. 

SMART  APPUANCES  Both  direct  ex- 
perience and  a look  at  what’s  happening  in 
the  microprocessor  market  persuade  me 
that’s  exactly  wrong.  We’re  not  going  to 
run  our  homes  with  our  PCs.  They’re 
lousy  tools  for  the  job.  We  are  going  to 
have  lots  of  very  smart,  computer-like  ap- 
pliances and  systems  with  their  own  dis- 
crete, built-in  computers  doing  the  job. 
And  doing  it  a lot  better. 

These  ‘‘smart  systems”  are  already 
moving  into  our  homes  in  great  numbers. 
Walk  through  a new  house  and  you’ll  fmd 
20  or  30  microprocessors  at  work  in  ther- 
mostats, alarm  systems,  lighting  control- 
lers, refrigerators,  dishwashers,  and  many 
other  unexpected  places. 

p 


Smarter  houses  But  the  very  dis- 
creteness of  these  many  systems,  and  the 
crippling  lack  of  interaction  among  them, 
suggests  this  is  just  a phase,  though  one 
we’ll  be  stuck  in  for  another  decade,  as  we 
concentrate  on  ever-smarter  boxes  rather 
than  focusing  on  the  real  challenge:  smart- 
er houses. 

I’ve  thought  about  this  a lot  recently, 
following  a long  talk  about  the  future  of  ar- 
chitecture with  Charles  Marker.  Marker  is  a 
distinguished  architect  and  visiting  profes- 
sor at  Kent  State  Univeisity,  and  he  de- 
signed my  new  home. 

Peeling  back  the  layers  of  the  minds  of 
very  good  people  in  any  profession  is  a fas- 
cinating exercise  and,  as  I’ve  gotten  to 
know  Marker  better.  I’ve  been  intrigued  by 
the  connections  his  mind  makes  between 
the  literal  and  the  abstract,  between  the 
mundane  and  the  exotic.  Like  the  best  peo- 
ple in  most  fields.  Marker  (as  it  happens, 
an  avid  PC  user)  has  developed  a cohesive 
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want,  and  what  you  need  to  get  there. 
“The  house  takes  care  of  you.” 

But  it  gets  better. 

“Imagine  then  that  this  system,  which 
is  going  to  have  to  have  a lot  of  memory. 


constantly  accumulates  this  information 
about  you,  your  wants  and  needs.  After  a 
few  years , that  house  knows  you . ’ ’ 

And  once  the  house  knows  you,  what 
happens  when  you  move? 


‘Wth  Watson,  our  agents 
are  out  selling  instead  of 
playing  telephone  tag.” 


Charles  C.  Ashbyi  Prestderx 
Coldwoll  Banker  Muber,  REALTORS* 
Evansville,  Indiana 


At  Coldwell  Banker  Huber,  REALTORS,® 
agents  and  office  staff  no  longer  waste  time 
chasing  each  other  all  over  town  by  phone. 
Instead,  office  staffers  use  Watson  to  digitally 
record  incoming  messages,  automatically  con- 
tact agents,  debver  “voice  mail”  messages,  and 
record  answers.  A multi-purpose  voice  pro- 
cessing option  for  IBM  rc,  AT,  XT,  and 
compatible  computers,  Watson  costs 
only  $498  and  has  taken  over  two- 
thirds  of  Huber’s  telephone  traffic. 

For  an  ear-opening  demo 
on  how  Watson  can  help  you  man- 
age business  communications 
better,  call  1-80(K6-WATSON.  (In  ^ . 

Mass.,  (617)  651-2186.) 


Natural  Microsystems  Corporation 

Wilson  is  a trademark  of  Natural  Microsystems  Corp.  IBM  PC,  XT  and  AT  are  trademarks  of  International  Business  Machines  Corp. 
ORCLE  730  ON  READER  SERVICE  CARD 
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“When  you  move,  you  can  just  unplug 
that  chunk  of  memory,  solid-state  or  what- 
ever we're  using  then,  and  take  it  with  you. 
In  your  new  home,  you  plug  it  into  the  con- 
trol system  in  the  new  house,  and  instantly 
that  house  knows  all  about  you — 10  or  20 
years  of  accumulated,  ever-changing  and 
growing,  finely  calibrated  information 
about  you,  your  needs  and  preferences.” 

HAL  OR  BLUE  S(V  A lot  of  people  are 
put  off  by  that  kind  of  thinking.  Some  say 
that  it's  ridiculously  blue-sky;  others  find  it 
a little  frightening  and  say  they  hear200/'s 
HAL  ominously  mumbling  somewhere  in 
the  background. 

The  first  group  tends  to  focus  on  the 
practicality  of  the  idea:  “Why,  we  don’t 
have  any  sensors  like  that.  And  what  about 
power  outages?  And  we  don’t  have  any 
kind  of  standard  connectors  or  chassis- 
buses  to  plug  that  memory  into  when  you 
move.”  The  latter  shrink  from  the  idea  it- 
self into  a welter  of  philosophical  objec- 
tions: “I  don’t  want  any  machine  knowing 


■ Our  homes  will  be 
interactive  systems  in 
which  very  smart 
computers  detect  our 
presence  and  do  some- 
thing about  that  presence 
according  to  our  needs. 


me  that  well.  I don’t  want  that  kind  of 
mechanistic  intrusions  on  my  life.”  And, 
“Sometimes  when  I’m  mad,  I want  to  s/ay 
mad!” 

Both  miss  the  point:  by  seeing  not  just 
what’s  possible  today,  but  by  thinking 
hard  about  whal  we  want  to  be  possible  to- 
morrow, we  can  use  the  power  of  compu- 
ters— almost  certainly  in  the  form  of  what- 
ever kind  of  PCs  we’re  using  a decade  or 
two  hence — to  remake  our  worlds,  reach- 
ing beyond  personal  productivity  to  per- 
sonal development  and  satisfaction.  il9 
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WHAT  THE  HECK! 


ProDesign  II  — Still  $299! 

I ProDesign  II  — the  Easy-to-Use  CAD  System.  The  CAD 
I system  that  was  Introduced  two  years  ago  for  the  amazingly 
I low  price  of  $299.  The  CAD  system  that  has  undergone  four 
I major  revisions  with  more  than  400  enhancements.  The  CAD 
I system  that  still  costs  only  $299! 

[ How  do  we  do  it?  Our  accountants  said  to  raise  the  price 
I to  cover  research  and  development  costs.  Our  business 
advisors  said  to  charge  more  for  the  additional  features.  Our 
competitors  said  it's  impossible  to  stay  in  business  selling  a 
comprehensive  CAD  package  such  as  ProDesign  II  for  only 
$299. 

I And  our  customers  said  $299  is  great.  So,  we  said: 

"Aw . . . What  the  Heck!  $299  it  is!" 

Now,  two  years  after  its  introduction,  ProDesign  II  is  one 
I of  the  world  s leading  CAD  packages.  It  has  features  pre- 
viously found  only  on  CAD  systems  costing  thousands  of 
dollars.  For  the  single  price  of  $299,  you  get  these  features 
I and  more: 

• Support  for  more  than  1 80  printers  (including  color 
printers) 

• Support  for  more  than  80  plotters,  with  plotter  optimi- 
zation. 

• Easy-to-Use  single  keystroke  commands. 


• On-screen  menus  accessible  with  a mouse. 

• Comprehensive  drawing  commands,  including  the  finest 
curve  fitting  in  the  industry. 

• Editing  features  unsurpassed  by  ANY  other  CAD  package. 

• Extensive  snap  features,  including  snap  to  point,  endpoint, 
midpoint,  line,  circle,  ellipse,  arc.  intersection,  and  perpen- 
dicular. 

• True  Auto  Dimensioning  with  several  formats. 

• Extensive  Layering  features. 

• Full  Macro  capabilities. 

• Specialized  drawing  aids,  such  as  tangents  to  circles  and 
ellipses,  parallel  lines,  parallel  curves,  wide  lines,  and  more. 

• Complete  hatching  with  up  to  40  different  patterns. 

• Area  and  length  calculation  for  line  curves,  circles,  etc. 

• Full  Zoom,  Pan.  and  Rotate  capabilities. 

• Capability  to  transfer  drawings  to  and  from  other  programs. 

• Capability  to  Break/Trim  Lines,  Curves,  Circles.  Arcs,  and 
Ellipses. 

• Many  more  features  — All  for  only  S299! 

Where  do  you  get  ProDesign  II?  See  your  local  computer 
dealer,  or  contact: 

American  Small  Business  Computers,  Inc. 

118  South  Mill  Street 
Pryor.  OK  74361 
(918)  825-4844 
Telex  9102400302 

Want  more  information?  Call  or  write  for  a detailed  brochure  \ 
and  a free  demo  disk! 


PRODESIGN  II  STILL  ONLY  $299! 


\75i  SOFTWARE? 


IT'S  TRUE:  You  don't  have  to  pay 
too  much  for  good  software  when 
you  buy  Software  Express/Direct 
software  products  for  your  IBM  PC 
or  compatible. 

Software  Express/Direct  software 
ranges  In  price  from  fuff  75c  to 
$25.95  and  carries  our 
unconditional  money-back 
guarantee. ..so  now’s  the  time  to 
get  more  from  your  PC  or 
compatible  with  these  sensibly- 
priced  PC  software  values: 


best-seiling  programs,  just 
$7.95  each — exclusively  designed  and  fully  guaranteed  by 
Software  ExpressDirect. 


Nw—  tsr  hmt  04.  >5.  or  tRueuem 
$4.99  — db  and  f«#  uvum  Me*  vedwe 


Incredible  software  values  carefully  selected,  evaluated  and  documented  by  our 
^itorial  staff-  all  programs  shipped  on  high-quality  diskettes  for  instant  use  Minimum  oidnc  la  $10  if  these  are 
the  only  programs  you  buy  from  us — order  as  many  more  as  you  like.  However,  if  you  order  any  other  title  on  this 
page,  you  may  also  order  less  than  this  $10  00  minimum 


□ . . 

Superb  value  in  a project 
management  packagel  An 
excellent  and  complete 
GANTT  and  PERT  project 
manager  for  the  TC.  Also 
features  full  charting  ca- 
pabilities. 

(E2270691I$UO 


Good  inventory  control 
program  tor  the  small 
business 

<E2270781)4S-M 


□ I 


Create  infinde  custom 
databases  for  your  own 
applications  An  excel- 
lent. full-featured  data 
base  program  at  a super 
price.  (£22707911.'*“ 


□ UhUltmE  36 

useful  business  math  and 
statistics  functions 
(E227O981j|U0 


D - • 

Design  cut-out  command 
cards  for  your  (avorrte 
programs  (EPSON/IBM 
dot-matnx  printers  only). 
(E2270951>^L90 


$mulr^  Fast  win- 

dow design  does  all  standard 
loan  calculations.  Including 
missing  factor  option  to  calcu- 
late monthly  payments  at  vari- 
ous interest  rates.  Fast  and 
easy  printing  of  all  tables. 


Marfah  Stop  cutting  and  tap 
ing  your  spreadsheet  mod- 
els...1-2-3  Printer  easily  prints 
models  of  all  spreadsheet  pro- 
grams sideways  on  your  EP- 
SON or  IBM  dot-matrix  printer 

nmu(  iMTTwm  s$  $Ru4r 

H Mia  $mlmR55  la  Wan  Pro- 
fessionally- written  business 
letters,  suitable  for  many  com- 
mon business  situations, 
ready  to  use  and  customize 
with  any  word  processing  pro- 
gram. 

aatnaar 

K Great  program  for  special 
events — prints  continuous 
banner  messages  in  seven- 
inch  high  letters  on  your  PC 
printer.  Includes  typestytes  for 
EPSON/IBM  dot-matrix  printers. 


MmmW  %«li  Includes  the 
most  commonly-  used  invest- 
ment calculations.  Fast  win- 
dow design  includes  Future 
Value.  Investment  and  Annuity 
Returns,  Regular  Deposits  and 
lots  more,  including  fast  print- 
ing. 


Great  get-  organized 

program  prints  the  filename 
contents  of  your  disks  in  re- 
duced-size type  on  conrMnonty 
available  self-stick  disk  la- 
bels. on  your  dot-matrix 
printer. 

nWMWf  Wi» 
PfrmMAtitm  Help  Bold 
Adventurer  Buster  Cheops 
reach  the  jewel-encrusted  um 
at  the  top  of  Tufs  Pyramid- 
Fun,  fast,  and  very  sneaky! 
(Color/Graphics  req'd.) 


_ _ ■ Great  beginner’s 

Chess.  Eight  skill  levels  and 
hours  of  fun. ..nothing  like  it  at 
three  times  the  price  (Color/ 
Graphics  req'd.). 


Generate 
calenMrs  for  any  month 
and  year 

(E2270961>|UO 


Obarter  Draw  flow 
chans  usmg  Lotus  1-2-3 
(Lotus  1-2-3  req'd) 
(A2270111)  7S( 


□ --  . 

Fast  relief  for  novice  com- 
puter users'  Excellent, 
complete  tutorial  covers 
all  aspects  of  personel 
computing  Colorful  Inter- 
active display  inciudas 
on-  screen  keytxiard 
(E2280971)#>JQ 


□ Iffc. 

An  excellent  visual  chem- 
istry tutonal  for  ages  12 
to  17  Includes  full  color 
graphic  displays  covering 
Btoms.  Elements.  Bond- 
ing. Compounds  and 
more  well  worth  its  low 
price  (Color/Graphics 
req'd  I 

(E22e2771)#XJO 


□ veil  Catalog 
youi  VCR  movie  collection 
with  this  useful  home 
database  manager  (Color/ 
Graphics  req'd) 
(E2260973)|UO 


□ OHt» 

Recreate  the  maior  bat- 
tles of  the  Cnni  War  • see 
if  you  can  beat  History 
{E2281751)  TSr 


Handy  retirement  plan- 
ning program  calculates 
your  IRA  now  much  to 
deposit,  net  worth  at  fu- 
ture time,  etc 
(E22e0171)4LSO 


scores  on  your  P 
Graphics  req'd) 
|E2251611)#>JO 


□ JUmmIWSMb 

Name  states/capitals  - 
uses  graphic  U.S.A 
map  . popular  and  edu- 
cational (Color/Graphics 
req’d) 

(E22B178l)|SJO 


n DfiMmr  Create 
computer  art  in  hipi  reso- 
lution Black  & White  with 
your  PCI  Excellent  basic 
graphics  creation  prograrr 
using  cursor  keys  (Color/ 
Graphics  req'd) 
(E22521911#3.50 


young  comput- 
ensts  . teaches  s young 
child  how  to  spell  and 
type  at  the  keyboard 
(Color/Graphics  req’d) 
(E2280AS1)|LSO 


Pk£i^AUBSi.  profession- 
Bi-iooking  business  let- 
ters! Turn  your  EPSON/IBM 
(only)  dot  matrix  printer 
into  a near  letter-quality 
printer. 

(E32202911$3J0 


A complete,  excellent  ge- 
nealogy package  to  docu- 
meni  family  ancestry. 
(B2260972>#3.J0 


Use  the  PC  to  generate 
random  lottery  numbers 
(E2260912)  7$c 


□ MwAfflHM  Inter- 
esting personal  biorhi^hm 
calculator.  _ 
(E22609111  TSg 


Catalog  your  household 
belongings,  good  lor 
home  Insurance  pur- 
poses 

(E2260251)$3^ 


□ Humm  Amhc#  Ex- 
cellent. versatile  home  fi- 
nancial analysis 
program,  analyze  com- 
mon household  expendi- 
tures (E2260191)F3JO 

□ MwI*«5m*» 

Vary  fun  color  arcade 
game.. .make  Jake  eat  the 
bugs  (Color/Graphics 
req'd).  (E2291141)|UO 

□ OrtfMMi  I Ever  want 

to  learn  Oneami  the  Jap- 
anese an  of  paper  fold- 
mgT  This  colorful  graphic 
program  shows  you  how' 
Animated  display  shows 
how  to  fold  6 popular 
shapes  iColorrGiaphics 
raq'd). 

(E2282772)|S3F 

□ kwdb  ITper  im- 
prove your  typing  skills 
with  this  series  of  key- 
board drills. 
|E2280791li3.SO 

□ Mapiqr  Crwlb  Lead 

a floppy  dirough  a rnorv 
strous  matrix  of  high-im- 
pact  magnets  without 
getting  crushed!  A 
unique,  tough,  snd  very 
addictive  video  chal- 
lenge no  joystick  re- 
quired (CokKiOraphics 
req'd.). 

{E2292191)F3LS0 

□ Alaiallfciillii'  Full- 
video  cycles  and  Vans- 
former  jet  robot  wamors 
battle  protoplasmic  life 
forms  (Color/Graphics 
req'd).  (£2292131)  79$ 

□ FCFtaMFhw 

Electronic  keyboard  to 
play  your  own  music 
(Color/Graphics  req'd) 
(£225065i)F>JF 

□ CaMfa  Canrfwra 

An  excellent  adventure 
fantasy  game 
(£2290781)33.55 

□ FC  Aiheieiar 

Everyone  wants  lo  know 
their  Astrological  traits! 

An  excellent,  interesung 
astrology  pro- 
gram ..produces  person- 
alized ^r  Chart.  Data 
Table  and  detailed  Astro- 
logical Reports 
(E2290591)  ifcSO 

□ Stv9  Falrar  A great 

buy  in  a PC  poker  game! 
Fully  configurable  Stud 
Poker  with  many  varia- 
tions for  card-playing  fa- 
natics (Color/Graphics 
req'd) 

(£2292451)13.50 

□ FCFIbMI  Finally, 
pinball  for  the  PC!  Plays 
just  like  the  old  mechan- 
ical games  but  without  all 
of  the  quarters  and  the 
wasted  apace  Smooth 
flipper  and  ball  action 
iColorGcaphics  req'd ) 
(£3290191)33.50 

□ Ifcdilir  MOr  A 

simulation  of  a global 
thermonuclear  war  with 
the  Russians  (Color/ 
Graphics  req'd). 
(E22912Sl)|l50 

□ Mnr  Ofcvcfanr  A 

great  replacameni  for  the 
DOS  DIR  command  with 
many  more  useful  fea- 
tures, including  file  sort, 
file  attnbutes.  many  dis- 
play options  and  much 
more  IE3200182)F3J9 

□ fW  9r9  9mrmm 

Fight  a WWI  dogfight  with 
the  notorious  Red  Baron 
whi(e  defending  your 
home  base  Not  for  PCjr 
(Graphics  req'd) 
(£3290181)33.50 

□ Attnia  AMimO  The 

fate  of  our  Nabon  is  in 
your  hands!  Defend  major 
cities  against  a surprise 
missile  attack  (Color/ 
Graphics  req'd) 
(E3291191>33J0 

□ fwaii  $mrmr 

IMemory-rasident  utility  to 
prevent  screen  bum-out  - 
automatic  limed  scrtmi 
turn-off. 

(£22003411^1.50 

□ AafeewMi  Dodge 
and  blast  those  crazy 
space  rocks!  (keat  ver- 
sion of  the  classic  "As- 
teroids ' PC  only  (Color/ 
Graphics  req'd) 
(£3295191)33.50 

□ FC  Alawayair  Com- 
putenzed  version  of  the 
Monopoly  board  game 
Color/Graphics  suggested 
(E3290381)#3JO 

□ AMmoI  Fracfal  Tur- 
bo Pascal  source  code  to 
p^uce  fractal  images  m 
high-res  graphics  (Color/ 
Graphics  req'd). 
(A2211421)  7S€ 

□ 5aO  Attmk  Sob- 
manne  tries  to  sink  mov- 
ing ships  from  your 
keyboard 
(E2290113I  75g 

□ Fpm  Similar  to  the 
arcade  favorite  FROGGER 
(Colot/Graphics  req'd). 
(£2291171133.50 

□ $u^mr  $ti99l  S*ve 

printing  time.,  allows  you 
to  print  documents  while 

running  other  programs 
(E3220461)|^ 


Maximize  EPSON  power 
with  two  programs  Set 
different  IBM/EPSON 
primer  fonts  from  DOS 
also  memory  resident 
screen  utility  to  print  en- 
tire IBM  character  set 
(E2220171i|aJO 


ry-resident  program 
(E3200S41)  Tig 


good  golf  game  for  th 
armchair  golfer 
(E22902T1)^  ' 


SMcui  couacnom 


□35  value-packed  Software  Channel  programs 
for  Business  and  Personal  productivity— it's  our 
entire  collection  of  Business  programs  in  the 
Software  Channel,  and  it  s just  $48  95— you 
save  $12.55  or  90%  OfP  regular  prices 
(E1272091)- 

COMmm  •«$•■  COUfCTMM 

□Save  40%  0$¥  the  price  of  all  Software 
Channel  Game  titles  in  this  play-packed 
Collection  Includes  all  54  arcade,  adventure, 
and  strategy  games — you  save  $45.30 
(E129209^ 


OW  Your  complete  satisfaction  with  all  of  our  software  products  is  our  most  important  goal.  If  for 

any  reason  you  are  not  satisfied  with  any  program  you  purchase  from  Software  Express/Direcl.  simply  return  it  to 
us.  along  with  the  original  packaging,  within  30  days  of  purchase,  and  your  purchase  price  and  shipping  costs 
will  be  promptly  refunded. 

TO  OKOa  M€¥f,  tMU  TOUMBb 

1-400-331-8192 

VISA  or  MASTERCARD  accepted. ..In  Ml.  call  (313)  822-0603 
. - CIRCLE  471  ON  READER  SERVICE  CARD 

lllaSoftwareExpress, 

America's  Instant  SoltwareCanT^^  DIRECT 


I use  an:  DIBM  PC  OPC  XT  DPC  AT  nPCJr  dCompaq  mother  (Speciiy): 

(Ordars  under  $20  00,  please  add  SI  50  shipping  and  handling— VA  RESIDENTS  Please  add 

OROn  TDvUx  $ 4 5%  sales  tax— FOREIGN  ORDERS  Add  $15  shipping  or  $5  for  Canada/Mexico  in  U S funds) 

MffTNOD  OF  MrMUVrz  QCheck  enclosed  DVISA  DMASTERCARD  Enter  credit  card  number  below; 

Signature 


MO$$  fO  OMBb  Mbeaw  Oirfoni  Call  our  Toll-Free  number  for  fast  shipment— VISA  or  MASTERCARD  accepted. 
AM  Or^fii  Check  the  boxes  next  to  the  desired  program  titles,  fill  out  address  form  at  right,  enclose  check 
and  mail  to  Suttmm*  la^MAlMraft,  Bum  219$,  AlanrMaMr  m 2299 


For  your  PC,  XT,  AT 


or  compatiblei 


3tGAtHE-286 

The  Fastest  PC  Acceletator! 


FastCACHE-286  is  the  fastest 
half  card  accelerator  ever  built  It 
is  also  the  first  to  have  an  on-board 
8088  socket  built-in  high-speed  80287  >2^ 

clock,  and  software  controlled  slow  and 
fast  80286  modes.  FastCACHE-286  acceler- 
ates the  IBM  PC.  XT  and  compatibles.  It  can  be 
purchased  in  either  a9or12MHz  version  starting 
at  $399  (9  MHz).  The  card  combines  the  best  features  of  our 
286TurboCACHE'"  (PC  Magazine  "Editor's  Choice")  with 
the  ability  to  run  asynchronously.  This  frees  it  from  the  7.2 
MHz  frequency  barrier  of  synchronous  cache  cards  and 
enables  the  board  to  tun  on  dual-speed  motherboards  and 
PCs  such  as  the  Zenith  1 58  or  the  Leading  Edge  Model  D! 
The  board  includes  Micro)/Vay's  DCache  software  and  is 
compatible  with  all  PC  software  and  EMS,  EEMS,  and 
EGA. 


287TurboPLUS''  i.H, 

Speeds  Up  your  80287  r 

and  your  80286!  •'t 

287TurboPHJS  adds  a new  slow 

feature  to  PC  Magazine  Editor’s 
Choice  - 287Turbo.  287Turbo 

increases  80287  speed  from  the  4 MHz  used  by  IBM  to  1 0 
or  1 2 MHz.  It  has  become  an  industry  standard  used  in  the 
AT,  clones  and  the  386  Deskpro.  287TurboPLUS  lets  a user 
control  the  80286  clock  speed  of  the  AT  motherboard. 
Typical  ATs  will  njn  up  to  9 or  1 0 MHz.  \/Vhen  used  with  1 00 
nsec  DRAM  and  an  optional  high  speed  80286  it  is  possible 
to  get  1 1 MHz  speed  from  an  AT.  287TurboPLUS  includes  a 
1 0 or  1 2 MHz  tested  80287,80287  diagnostic  software  and 
easily  installs  in  your  80287  socket 


MICROWAY  . . . Respected 


the  industry  for  high  quality  engineering,  service  and  technical  support. 
, university  and  corporate  inquiries  ate  welcome. 


throughout 

Dealer,  VAR, 


The  World  Leader  in  8087  Support 


P.O.  Box  79.  Kingston,  Mass.  02364  USA  (617)  746-7341 
32  High  St.,  Kingston-Upon-Thames,  England,  01-541-5466 


FasiCACHE  2AR  287Turtx).  287Tuit)oPL(JSand  286TixtMCACHE  are  Irwlemarks  ol  MtcroWay.  Inc  McroWay  s a regtstered  trademark  olMcfciway.  Inc 


SI 

Sieve 

MS  C (sec) 

Shuttle 
Regen  (sec 

Price 

PC 

1.0 

5.88 

100(12)* 

- 

9 MHz  F^ACHE-286 

7.1 

1.32 

28|7|- 

$399 

12  MHz  l^stCACHE-286 

10.3 

.93 

22  (6)* 

$599 

Guaranteed  Compatibility  or  Your  Money  Back.  J J 


Now  you  can  buy  top  quality  80386 
products  at  factory  direct  prices  from 
PC  Values. 

We  are  excited  to  offer  the  Value 
PC-386  and  other  80386-based  products 
at  factory  direct  prices,  so  we  can  pass 
the  savings  on  to  you.  At  PC  Values, 
we  distribute  a wide  variety  of 
PC  products  including  803^  systems, 
accelerator  cards,  3270  emulation  cards, 
and  other  carefully  engineered  products 
designed  to  improve  your  computing 
productivity  and  enjoyment ...  all 
available  at  factory-to-you  prices.  No 
storefront  retailer  markup. 

And  we  are  very  serious  about  our 
guarantee  on  compatibility.  And  keep 
in  mind  that  unlike  some  of  our  com- 
petitors, our  compatibility  guarantee 
includes  3Com,  Novell,  and  IBM  Token 
Ring  networks. 

^yond  networking  application, 
many  of  you  have  started  developing 
better  software,  designing  more  intri- 
cate CAD/CAM  Projects,  aeating 
bigger  spreadsheets,  sorting  larger 
databases,  and  running  virtually  all 
types  of  PC  software  in  less  than  half 
the  time  you  used  to.  One  customer 
excitedly  called  us  to  say  that  he  had 
cut  the  time  to  sort  his  database  from 
over  15  minutes  to  less  than  3 minutes. 

Hard  drives  are  available  on  all  of  our 
systems  in  the  following  configurations: 
20MB;  30MB;  40MB;  70MB;  80MB; 
115MB  or  higher  capacities  with  RLL 
controllers.  Tape  back-up  units,  moni- 
tors, software,  and  other  products  are 
available  at  competitive  prices — just  ask! 


Our  30-day  money-back  guarantee  is 
unmatched.  If  you  are  not  satisfied 
with  any  of  our  products,  call  our 
Customer  Service  number  within  30 
days  of  our  ship  date  and  we  will 
personally  send  a UPS  truck  to  your 
place  of  business  (or  home) — at  our 
ex}vtise — to  pick  up  the  product  (in  new 
condition*,  please),  and  we'll  make 
certain  you  receive  an  immediate  100% 
refund  or  exchange.  No  restocking 
fees.  No  shipping  charges  deducted. 

Like  our  guarantee,  our  2 year  parts 
and  labor  warranty  is  unsurpassed.  If 
you  have  any  problem  that  our  Techni- 
cal Support  team  cannot  correct  over 
the  phone,  just  ship  your  system  back 
to  us  and  we  will  repair  or  replace  it 
within  48  hours.  At  no  charge  during 
your  first  2 years  of  ownership. 

Buy  with  confidence  from  PC  Values, 
the  premier  personal  computer  prod- 
ucts cataloger.  Factory  dir^  prices  on 
ourproducts . . . name  brand  products 
. . . 30-day  money-back  guarantee  . . . 
2 year  parts  and  labor  warranty . . . Call 
us  today,  800-638-1900  nationwide.  Or 
if  the  lines  are  busy,  we  can  be  reached 
at  415-461-0811. 


VALUE  PC-386  BASE 
SYSTEM  CONFIGURATION 

Guaranteed  Compatibility 
Intel  80386  Processor 
32-bit  Architecture 
Socket  for  80287  Coprocessor 
16,  8,  6,  4.77MHz  Switchable 
32-bit  RAM:  1MB  exp.  to  2MB 
(2MB  & SMB  piggyback  cards 
Expanded  Memory  Management 
Software  (for  Lotus/Intel  EMS) 
Phoenix  386  BIOS 
Network  Compatibility:  3Com, 
Novell,  IBM  Token  Ring 

1 Serial  & 1 Parallel  Port 
Real  Time  Clock  Calendar 
4 Drive  Controller 
1.2MB  Floppy  Drive 

(3Vi"  1.44MB  Drives  Available) 
Slots:  1 - 32  bit  (piggyback); 

4 - 16  bit;  2 - 8 bit 
220  Watt  Power  Supply 
101-Key  Enhanced  Keyboard 
FCC  Class  "B"  Approved 

2 Year  Parts  & Labor  Warranty 


PC  VALUES  LOW  PRICES 


QTY.  6-10 

QTY.  2-5 

QTY.  1 

Value  PC-386 
(Base  System) 

$2,795 

$2,895 

$2,995 

Value  PC-386/40 
(W/40MB28MSHD) 

$3,545 

$3,645 

$3,745 

Value  PC-386/70 
(W/70MB  28MSHD) 

$3,945 

$4,045 

$4,145 

Value  PC-386/80 
(W/80MB28MSHD) 

$4,145 

$4,245 

$4,345 

Dealer  inquiries  welcome,  call  (415)  461-0811. 


FACTORY  DIRECT 
PRICES 

Up  to  50%  Off 
Comparable  Retail 

DELIVERY  IMMEDIATE 

We  ship  within  24  to  48  hours. 

We  pay  shipping  within  the  Continen- 
tal U.S..  Cash,  check,  money  order, 
wire  transfer,  VISA  and  MasterCard 
accepted. 


900  Larkspur  Landing  Circle 
Suite  165 

Larkspur,  CA  94939 


TO  ORDER  OR.TO  REQUEST  A FREE 
CATALOG,  CALL  TOLL  FREE 
NATIONWIDE  800-638-1900. 


CIRCLE  121  ON  READER  SERVICE  CARD 


A FEW  MORE  ITEMS  TO  COMPARE. 

Saving  money  is  just  the  beginning.  At  PC’s  Limited,  we 
feel  the  best  computer  is  one  you’re  absolutely  happy  with. 

So  we  design  our  machines  to  run  thousands  of 
standard  applications  for  either  IBM’s  XT  or  AT — right  off 
the  shelf 

And  we  back  every  PC’s  Limited  computer  with  a 
12-month  warranty  that  covers  both  parts  and  labor.  If 
your  machine  goes  down  anytime  within  a year  of  pur- 
chase, just  send  it  back  to  us  and  we’U  fix  it  free. 

Plus,  if  you’re  not  totally  happy  with  any  PC’s  Limited 
computer  for  any  reason  whatsoever,  you  can  send  it  back 
to  us  within  30  days  of  purchase  and  we’ll  refund  your 
complete  purchase  price.  No  questions  asked. 

And  we’ve  made  ordering  your  computer  as  easy  as 
ordering  a magazine  subscription. 

All  you  have  to  do  is  pick  up  your  phone  and  dial 
1-800-426-5150.  Talk  with  our  sales  staff  about  the  PC  you 
want,  give  us  your  credit  card  number  or  corporate  p.o. 
number  and  UPS  vUU  deliver  your  computer  within  a week 
or  so,  postage  paid. 

We’ve  already  shipped  more  than  60,000  computers 
that  way  without  a hitch. 

So  if  you  want  more  computer — without  parting 
with  more  money — caU  PC’s  Limited,  1-800-426-5150. 

In  Texas,  1-800-252-8336.  Ask  for  extension  721. 


Pnong  and  System  Speoficstions  are  subiect  to  cftstoe  wittnut  notice  Please  inquire  tor  current  details 
c 1987  PC's  Umrted.  Ine  Del  Computer  Corporation.  1611  Headway  Circle.  BuUmg  3.  Austin,  'fexas  787S4 


The  286^  Monochrome  System 
Intel  80286  running  at  6 and  8 MHz 
1024K  on  board  • 1.2  Meg  floppy  drive 
Combined  floppy  and  hard  disk  Controller 
84  key  Keyboaitl  • 192  watt  Power  Supply 
Clock/Calendar  with  battery  backup 
Ifercules  compatible  Monochrome  Graphics  card 
2 Serial  and  2 Parallel  ports 
High  Resolution  Monochrome  Monitor 
Smart  Vu™  (Real  Time  Diagnostic  Display) 

With  a 20  Meg,  65  MS  hard  drive 

and  the  space  saving  chassis $1,799 

With  a 40  Meg,  40  MS  hard  drive 

and  standard  chassis $2,249 

The  286**  EGA  Color  System 
The  above  system  with  our  EGA  card 
2 Serial  and  1 Parallel  port 
The  EGA  High  Resolution  Nfonitor 
With  one  20  Afeg,  65  MS  hard  drive 

and  the  space  saving  chassis 

Wth  a 40  Meg,  40  MS  hard  drive 
and  standard  chassis 


.$2,299 
.$2,749 

Our  Tbtal  Satisfaction  Guarantee  works  like  this: 
Any  item  bought  from  us  may  be  returned  within  30  days 
from  the  date  it  was  shipped  for  a full  refund  of  your 
purchase  price. 

Returned  items  must  be  as-new,  not  modified  or 
damaged,  with  all  warranty  cards,  manuals,  and  packag- 
ing intact.  Returned  items  must  be  shipped  prepaid  and 
insured  and  must  bear  a PC’s  Limited  Credit  Return 
Authorization  (CRA)  on  the  shipping  label. 


The  Turbo  Monochrome  System 
Intel  16-bit  8088-2  running  at  4.77  and  8 MHz 
640K  on  board 
84  key  Keyboard 
130  watt  Power  Supply 
Hercules  compatible  Graphics  Adapter  with 
1 Parallel  port 

High  Resolution  Atonochrome  Monitor 

With  one  360K  floppy  drive $799 

With  one  360K  floppy  and  a 20  Meg, 

65  MS  hard  drive $1,199 

The  Turbo  EGA  Color  System 
The  above  system  with  our  EGA  card 
The  EGA  High  Resolution  Monitor 
With  one  360K  floppy  drive  and  a 

20  Meg,  65  MS  hard  drive $1,699 

With  one  360K  floppy  and  a 40  Meg, 

40  MS  hard  drive $2,199 

AT  and  Hfnrcules  are  registered  tnuitnnarks. 

To  order  a PC’s  Limited  computer 
call  us  at  1-800-426-5150.  Extension 
721.  In  Texas  call  1-800-252-8336. 
Extension  721. 

Our  sales  lines  are  open  from  7 to  7 
Monday  through  Friday  and  9 until  2 
on  Saturday,  Central  Standard  Time. 


The  Dell  Computer  Corporation 


A FEW  MORE  ITEMS  TO  COMPARE. 

Saving  money  is  just  the  beginning.  At  PC’s  Limited,  we 
feel  the  best  computer  is  one  you’re  absolutely  happy  with. 

So  we  design  our  machines  to  run  thousands  of 
standard  applications  for  either  IBM’s  XT  or  AT — right  off 
the  shelf 

And  we  back  every  PC’s  Limited  computer  with  a 
12-month  warranty  that  covers  both  parts  and  labor.  If 
your  machine  goes  down  anytime  within  a year  of  pur- 
chase, just  send  it  back  to  us  and  we’ll  fix  it  free. 

Plus,  if  you’re  not  totally  happy  with  any  PC’s  Limited 
computer  for  any  reason  whatsoever,  you  can  send  it  back 
to  us  within  30  days  of  purchase  and  we’ll  refund  your 
complete  purchase  price.  No  questions  asked. 

And  we’ve  made  ordering  your  computer  as  easy  as 
ordering  a magazine  subscription. 

AH  you  have  to  do  is  pick  up  your  phone  and  dial 
1-800-426-5150.  Talk  with  our  sales  staff  about  the  PC  you 
want,  give  us  your  credit  card  number  or  corporate  p.o. 
number  and  UPS  will  deliver  your  computer  within  a week 
or  so,  postage  paid. 

We’ve  already  shipped  more  than  60,000  computers 
that  way  without  a hitch. 

So  if  you  want  more  computer — without  parting 
with  more  money — call  PC’s  Limited,  1-800-426-5150. 

In  Texas,  1-800-252-8336.  Ask  for  extension  721. 


Pnong  and  System  Spectfications  aie  subied  to  change  wittiout  nobee  Please  nqute  tor  cuntnl  detaris 
c 1967  PC  s Limrted.  The  OeN  Compmer  Corporation.  1611  Headway  Ctfcie.  6uiUing  3.  Austn.  1^  7B754 


The  286°  Monochrome  System 
Intel  80286  running  at  6 and  8 MHz 
1024K  on  board  • 1.2  ^feg  floppy  drive 
Combined  floppy  and  hard  disk  Controller 
84  key  Keyboard  • 192  watt  Power  Supply 
Cloclc^Calendar  with  battery  backup 
Ifercules  compatible  Nfonochrome  Graphics  card 
2 Serial  and  2 Parallel  ports 
High  Resolution  Monodirome  Monitor 
Smart  Vu™  (Real  Time  Diagnostic  Display) 

With  a 20  Nfeg,  65  MS  hard  drive 

and  the  space  saving  chassis $1,799 

With  a 40  Meg,  40  MS  hard  drive 

and  standard  chassis $2,249 

The  286"  EGA  Color  System 
The  above  system  with  our  EGA  card 
2 Serial  and  1 Parallel  port 
The  EGA  High  Resolution  Nfonitor 
With  one  20  Meg,  65  MS  hard  drive 

and  the  space  saving  chassis $2,299 

With  a 40  Nfeg,  40  MS  hard  drive 
and  standard  chassis $2,749 

Our  Tbtal  Satisfaction  Guarantee  works  like  this: 
Any  item  Iwught  from  us  may  be  returned  within  30  days 
from  the  date  it  was  shipped  for  a full  refund  of  your 
purchase  price. 

Returned  items  must  be  as  new,  not  modified  or 
damaged,  with  all  warranty  cards,  manuals,  and  packag- 
ing intact.  Returned  items  must  be  shipped  prepaid  and 
insured  and  must  bear  a PC’s  Limited  Credit  Return 
Authorization  (CRA)  on  the  shipping  label. 


The  Turbo  Monochrome  System 
Intel  16-bit  8088-2  running  at  4.77  and  8 MHz 
640K  on  board 
84  key  Keyboard 
130  watt  Power  Supply 
Hercules  compatible  Graphics  Adapter  with 
1 Parallel  port 

High  Resolution  Monochrome  Monitor 

With  one  360K  floppy  drive $799 

With  one  360K  floppy  and  a 20  Meg, 

65  MS  hard  drive $1,199 

The  Turbo  EGA  Color  System 
The  above  system  with  our  EGA  card 
The  EGA  High  Resolution  Nfonitor 
With  one  360K  floppy  drive  and  a 

20  Meg,  65  MS  hard  drive $1,699 

With  one  360K  floppy  and  a 40  Meg, 

40  MS  hard  drive $2,199 

ATaiid  Hpmiles  are  registered  ttvdejjKiriis. 

Tb  order  a PC’s  Limited  computer 
call  us  at  1-800-426-5150.  Extension 
721.  In  Texas  caU  1-800-252-8336. 
Extension  721. 

Our  sales  lines  are  open  from  7 to  7 
Monday  through  Friday  and  9 until  2 
on  Saturday,  Central  Standard  Time. 

PCSUMITED 

The  Dell  Computer  Corporation 


I'jjJk  Uu  klilUJMUSW 


PC’S  LIMITED  386' 


In  truth, any  comparison  bctvvi'c'n  the  two  states.  Ajid  that  runs  comi)atil)le  software  un- 
comiruters  would  be  less  than  fair.  commonly  fast — between  20  and  75'M)  faster 

Because  when  we  built  our  386  machine,  on  16  and  32  bit  instructions,  mathematical 
we  didn't  just  copy  what  the  other  guys  were  calculations,  sorting  and  memory  read  and 

doing,  then  throw  in  a few  extra  microchips  for  write  tests? 
good  measure;  we  built  the  industrv  ’s  first  true  Now  take  a look  at  the  price, 

second -generation  386  computer  Because  you  buy  directly  from  us,  you 

Ajid  the  best  news  is,  it’s  available  riglit  now.  bypass  the  middlemen — and  their  dealer 
Just  take  a look  at  how  this  baby  perfonns.  markups.  That  means  you  can  get,  our  386  for 
We’ve  engineered  some  features  into  tiiis  around  $3,000  less  than  Compaq’s?* 

386  that  allow  it  to  blow  the  doors  off  any  So  to  all  of  you  who  already  bouglit 

computer  short,  of  a mainframe.  Features  like  Compaq’s  386,  you  have  our  condolences, 
a less  cluttered  motherboard  and  a system  that  And  to  those  of  you  who  are  thinking  of 
uses  Static  RAM.  The  result  is  a machine  with  bming  one,  you  now  iiave  our  [)hone  number; 

zero  wait  1-800-426-5150. 


INTEL  803H6  Rl'NT^ING  AT  16  Mil7. 
102-IK  OF  0 WAIT  STATE  STATIC  RA.M 


1.2  MEG  n.OPPV  DRIVE 


COWIN'ED  FLOPPY  ANTI  HARD  DISK  CONTROIXER 


SM.ART  VT'  iREAl.  TIMF:  DIAGNOSTIC  DISPLAY) 


EGA  HIGH  RESOLITION  MONITOR 


2 SERI  AL  AND  I PARAIJJvL  PORT 


f *PC$LiniitM3869encnmarkSbj(ly 
«av»ttt)leuponwr<iftn  reouesi 
'Based  on  tunem  Suggested  rew  pnce 


Compao  Uow  70  with  a 70  Weg  twd  drive  bsi 


(K«eS6  699  PCsL<m(ed386’*w<tna70Megi 
drive  list  prtceSS  399 


MORE  COMPUTERS  BEYOND  COMPARE. 


The  386‘^  Monochrome  System 
Intel  80386  running  at  16  MHz 
1024K  of  0 \\^t  State  Static  RAM 
12  Meg  floppy  drive 

Combined  floppy  and  hard  disk  Controller 
101  key  Keyboard 
192  watt  Power  Supply 

System  Clock/Calendar/Configuration  Data  in 
CNK)S  RAM  with  battery  backup 
Ifercules  compatible  M)nochrome  Graphics 
card 

2 Serial  and  2 Parallel  ports 

High  Resolution  Ntonochrome  Monitor 

Smart  Vu™  (Real  Time  Diagnostic  Display) 


With  a 40  Meg,  28  MS  hard  drive 

and  standard  chassis $4,499 

With  a 70  Nfeg,  28  MS  hard  drive 

and  standard  chassis $4,899 

With  a 150  Nfeg,  16  MS  hard  drive 

and  standard  chassis $5,899 

The  386‘°  EGA  Color  System 


The  above  system  with  the  EGA  Video 
card 

2 Serial  and  1 Parallel  port 
The  EGA  High  Resolution  Nfonitor 
with  ( 1 ) 40  Nfeg,  28  MS  hard  drive 


and  standard  chassis $4,999 

Wth  a 70  Meg,  28  MS  hard  drive 

and  standard  chassis $5,399 

Wth  a 150  Meg,  16  MS  hard  drive 
and  standard  chassis $6,499 


The  286‘^  Monochrome  System 
Intel  80286  running  at  6 and  12  MHz 
1024K  on  board 
1.2  Meg  floppy  drive 

Combined  floppy  and  hard  disk  Controller 

84  key  Keyboard 

192  watt  Power  Supply 

Clock/Calendar  with  battery  backup 

Ifercules  compatible  Monochrome  Graphics  card 

2 Serial  and  2 Parallel  ports 

High  Resolution  Monochrome  Nfonitor 

Standard  chassis 

Smart  Vu'"  (Real  Time  Diagnostic  Display) 

With  a 40  Meg,  28  MS  hard  drive $2,999 

With  a 70  Meg,  28  MS  hard  drive $3,399 

The  286‘^  EGA  Color  System 
The  above  system  with  our  EGA  card 
2 Serial  and  1 Parallel  port 
The  EGA  High  Resolution  Nfonitor 

With  a 40  Meg,  28  MS  hard  drive $3,499 

With  a 70  Meg,  28  MS  hard  drive $3,899 

We  have  technical  support  people  that  you  can  talk 
to  for  free  by  calling  1-800-624-9896. 

Our  One  Year  Limited  Warranty  says  we  warrant 
each  system  we  manufacture  to  be  free  from  defects  in 
materials  and  workmanship  for  one  year  following  the 
date  of  shipment  from  PC’s  Limited.  During  the  one  year 
period,  we  will  repair  or  replace  at  our  option,  any 
defective  products  or  parts  at  no  additional  charge  if 
they’re  returned  to  us. 


Spacp 


THE  HARD  DRIVE  SPECIALISTS 


PC  KITS: 

Our  kits  come  complete  with  all 
the  components  that  you  need  to 
install  a hard  drive,  including 
controller  card,  mounting  hard- 
ware, cables,  and  software.  In 
minutes  you  can  add  a hard  drive 
to  your  system  with  our  easy 
to  understand,  fully  illustrated 
instruction  manuals. 

20MB  MiniScribe,  85ms  $335 
20MB  Seagate,  65ms  $335 
30M6  MiniScribe.  85ms  $415 
30MB  Seagate,  65ms  $415 


SCRIBECARDS: 

The  ScribeCards  by  MiniScribe 
mount  into  your  computer  with 
the  ease  of  an  expansion  card! 
Their  shock  mounted,  fast-access- 
time hard  drives  mounted  on  a 
controller  card  is  the  newest 
technology,  insuring  reliability 
and  space  saving  design. 

Scribe  20MB,  68ms  $399 
Scribe 30MB,  68ms  $429 

TAPE  BACKUPS: 

We  pul  it  all  together  for  you 
with  controller  and  drive  cable, 
tape  cartridge,  step  by  step 
manual,  and  software.  The 
backup  process  starts  with  a 
simple  command  from  you  and 
finishes  by  itself  in  minutes. 

20MB  for  your  PC  $549 
60MB  for  your  AT  $749 
Lifetime  Memory  Products: 
Quality  hard  drives  at  competitive 
prices.  We  offer  the  best  products, 
and  superior  quality  assurance.  We 
provide  free,  fully-insured  UPS  ship- 
ping within  the  continental  U.S.A. 
Our  trained  customer  service 
and  technical  support  staff  is  ready 
to  serve  you:  Call  512-335-7598 


AT  DRIVES: 

We're  proud  to  present  the  finest 
names  in  hard  drives— Seagate 
and  MiniScribe.  Our  AT  drives 
come  with  data  cable,  mounting 
slides  and  manual  for  quick, 
easy  do  it  yourself  installation. 
Reliability  is  our  guarantee. 

Regular  AT: 

20MB  Seagate,  65ms  $295 
30MB  Seagate,  40ms  $569 
High  Capacity: 

40MB  MiniScribe,  28ms  $579 
7lMBMiniScribe,  28ms  $879 
40MB  Seagate,  40ms  $549 
80MB  Seagate,  28ms  $919 


Lifetime  Memory  Products 
12611  Research  Blvd.  #400 
Austin,  TX.  78759 
National  Sales  Staff: 


LIFETIME  BACKUP 
UTILITIES: 

Free  with  every  Lifetime  hard 
drive.  Easy  to  use,  reliable  and 
fasti  Lifetime  is  a utility  program 
for  backing  up,  comparing,  and 
restoring  files  between  your  hard 
disk  and  floppy  disk  drive.  Use 
from  a menu  or  your  DOS 
commands.  It's  not  sensitive  to 
the  clock  speed  of  your  computer 
and  uses  either  a 1.2MB  or 
360K  floppy  drive. 


1-800-622-8001  Outside  Texas 
1-512-335-8394  Inside  Texas 


CIRCLE  370  ON  READER  SERVICE  CARD 


MORE  COMPUTERS  BEYOND  COMPARE. 


The  386‘°  Monochrome  System 
Intel  80386  running  at  16  MHz 
1024K  of  0 Wait  State  Static  RAM 
1 2 Nfeg  floppy  drive 

Combined  floppy  and  hard  disk  Controller 
101  key  Keyboard 
192  watt  Power  Supply 

System  Clock/Calendar/Configuration  Data  in 
CMOS  RAM  with  battery  backup 
Ufercules  compatible  Nfonochrome  Graphics 
card 

2 Serial  and  2 Parallel  ports 

High  Resolution  Nfonochrome  Nfonitor 

Smart  Vu™  (Real  Time  Diagnostic  Display) 


\Wth  a 40  Nfeg,  28  MS  hard  drive 

and  standard  chassis $4,499 

With  a 70  Meg,  28  MS  hard  drive 

and  standard  chassis $4,899 

With  a 150  Meg,  16  MS  hard  drive 
and  standard  chassis $5,899 

The  386‘°  EGA  Color  System 


The  above  system  with  the  EGA  Video 
card 

2 Serial  and  1 Parallel  port 
The  EGA  High  Resolution  Monitor 
with  ( 1 ) 40  Meg,  28  MS  hard  drive 


and  standard  chassis $4,999 

With  a 70  Nfeg,  28  MS  hard  drive 

and  standard  chassis $5,399 

With  a 150  Nfeg,  16  MS  hard  drive 
and  standard  chassis $6,499 


The  286'^  Monochrome  System 
Intel  80286  running  at  6 and  12  MHz 
1024K  on  board 
1.2  Meg  floppy  drive 

Combined  floppy  and  hard  disk  Controller 

84  key  Keyboard 

192  watt  Power  Supply 

Clock/Calendar  with  battery  backup 

Hercules  compatible  Monochrome  Graphics  card 

2 Serial  and  2 Parallel  ports 

High  Resolution  Nfonochrome  Monitor 

Standard  chassis 

Smart  Vii™  (Real  Time  Diagnostic  Display) 

With  a 40  Meg,  28  MS  hard  drive $2,999 

With  a 70  Meg,  28  MS  hard  drive $3,399 

The  286‘^  EGA  Color  System 
The  above  system  with  our  EGA  card 
2 Serial  and  1 Parallel  port 
The  EGA  High  Resolution  Monitor 

With  a 40  Meg,  28  MS  hard  drive $3,499 

With  a 70  Meg,  28  MS  hard  drive $3,899 

We  have  technical  support  people  that  you  can  talk 
to  for  free  1^  calling  1-800-624-9896. 

Our  One  Year  Limited  Warranty  says  we  warrant 
each  system  we  manufacture  to  be  free  from  defects  in 
materials  and  workmanship  for  one  year  following  the 
date  of  shipment  from  PC’s  Limited.  During  the  one  year 
period,  we  will  repair  or  replace  at  our  option,  any 
defective  products  or  parts  at  no  additional  charge  if 
they’re  returned  to  us. 
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V I h W P ()  I N T S 

■ STEPHEN  MANES 


PS/2  TOP  TEN 
LISTS 


From  the  Home  Office  in  Scottsdale,  Arizona  ( with  apologies  to  the  staff  of  ‘ ‘Late  Night  with 
David  Lettennan,  ’ ’ and  we  all  know  just  how  painful  tluit  can  be). 


op  Ten  Advanuiges  of  the  Personal 
System!! 

10,  New  bus  frees  old-rrKxlel  ex- 
pansion cards  for  u.se  as  attractive,  func- 
tional coasters. 

9.  Icon  that  appears  when  you  boot  up 
with  a nonsystem  disk  by  mistake  does  not 
have  a "grumpy  face." 

8.  Integral  card  labels  make  accidental 
installation  of  multiple  mouse  boards  un- 
likely. 

7.  Fa.ster  serial  port  means  no  more 
problems  with  your  19,200-bps  modem. 

6.  Three-slot  design  of  low-end  models 
eliminates  overheating  worries. 

5.  Extra- wide  standard  keyboard  keeps 
your  desk  from  looking  empty. 

4.  Snappy  design  makes  underlings 
with  plain  old  PCs  feel  like  wienies. 

3.  On-board  graphics  lets  monochrome 
users  goof  off  with  paint  programs. 

2.  Handle  on  high-end  models  whisks 
thieves  out  of  your  office  fast . 

I . Snazzy  new  IBM  nameplate  is  "vir- 
tually impossible  to  clone." 

Top  Ten  Disativanlages  of  the  Persona! 
System/2 

10.  Decreased  RF  may  eliminate  sooth- 
ing rhythmic  pulsations  from  FM  radio 
band. 

9.  Fan  is  so  quiet  the  boss  won’t  believe 
you’re  doing  your  job. 

8.  5'/4-inch  floppies  won’t  fit  into  new 
disk  drives  unless  you  fold  them  with  spe- 
cial optional  tool. 

7.  Thumbscrew  connectors  and  elimi- 
nation of  internal  switches  presage  plum- 
met in  needle-nose  pliers  industry. 


6.  Lower-temperature  operation  may 
spell  need  for  space  heater. 

5.  "A  platform  for  the  future"  motto 
refers  only  to  high-end  mtxlel  and  IBM 
profitability. 

4.  Snappy  design  lets  boss  instantly  sin- 
gle out  office  spendthrifts. 

3.  Desirable  configuration  and  price 
available  from  IBM  only  after  traditional 
18-month  wait. 

2.  Higher  reliability  creates  fewer  op- 
portunities for  days  off. 

I . Cassette  port  not  even  offered  as  an 
option. 

Top  Ten  Nicknames  for  Personal  System/! 
Machines 

10,  Slash  Two. 

9.  Leading  Edge  Mixlel  E. 

8.  PS  I Love  You. 

7.  PS  de  Resistance. 

6.  PS  Your  Cat  Is  Dead. 

5.  Virgule  II. 


4.  Deskpro  Plus. 

3.  The  Buddy  Sy.stem. 

2.  PS  Zadora. 

1.  That  new  IBM  PC — you  know,  the 
one  that  won’t  take  the  old  cards. 

Top  Ten  Rejected  Spokespersons  for  Per- 
sonal System/! 

10.  Original  cast  of  "The  Honeymoon- 
ers"  (except  Jackie  Glea.son). 

9.  Original  cast  of  "Father  Knows 
Best’  ’ (except  Robert  Young). 

8.  Original  cast  of  "All  in  the  Family" 
(except  Carroll  O’Connor). 

7.  Original  cast  of  "The  Bob  Newhart 
Show”  (except  Bob  Newhart). 

6.  Original  cast  of  the  old  “Dick  Van 
Dyke  Show"  (except  Mary  Tyler  Moore). 

5 . Original  cast  of  Ut  Cage  Ailx  Folles. 

4.  Original  cast  of  Hair  (except  Diane 
Keaton). 

3.  Original  cast  of  Beatlemania  (except 
the  guy  who  played  John). 

2.  Original  cast  of  Platoon  (except 
Charlie  Sheen). 

1 . McLean  Stevenson. 

Top  Ten  Exciting  New  Features  of  OSH  or 
National  Pastimes 

10.  Breaking  the  640K  barrier. 

9.  Watching  TV. 

8.  Ogling  members  of  the  opposite  sex. 

7.  Hanging  around. 

6.  Collecting  stamps. 

5.  Knocking  down  a few  brews. 

4.  Barbecuing  ribs. 

3.  Going  fora  Sunday  drive. 

2.  Cutting  your  toenails. 

I . Talking  baseball. 
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V I h r ()  I N T s 

■ STEPHEN  MANES 


Ps/2  TOP  TEN 
LISTS 

From  the  Home  Office  in  Scottsdale,  Arizona  ( with  apologies  to  the  staff  of  ‘ ‘Late  Night  with 
David  Letterman,  ’ ’ and  we  all  know  just  how  painful  that  can  be). 


rop  Ten  Ailvumages  of  the  Personal 
Sy.slein/2 

10.  New  bus  frees  old-model  ex- 
pansion cards  for  use  as  attractive,  func- 
tional coasters. 

9.  Icon  that  appears  when  you  Ixwt  up 
with  a nonsystcm  disk  by  mistake  does  not 
have  a "grumpy  face." 

8.  Integral  card  labels  make  accidental 
installation  of  multiple  mouse  boards  un- 
likely. 

7.  Faster  serial  port  means  no  more 
problems  with  your  19.200-bps  mixiem. 

6.  Three-slot  design  of  low-end  models 
eliminates  overheating  worries. 

5.  Extra- wide  standard  keyboard  keeps 
your  desk  from  kmking  empty . 

4.  Snappy  design  makes  underlings 
with  plain  old  PCs  feel  like  wienies. 

3.  On-board  graphics  lets  monochrome 
users  goof  off  with  paint  programs. 

2.  Handle  on  high-end  models  whisks 
thieves  out  of  your  office  fa.st. 

I .  Snazzy  new  IBM  nameplate  is  "vir- 
tually impossible  to  clone.  ’ ’ 

7*o/j  Ten  Disatlvaniafte.s  of  the  Personal 
System/2 

10.  Decreased  RF  may  eliminate  sooth- 
ing rhythmic  pulsations  from  FM  radio 
band. 

9.  Fan  is  str  quiet  the  boss  won’t  believe 
you're  doing  your  job. 

8.  S'/a-inch  floppies  won’t  fit  into  new 
disk  drives  unless  you  fold  them  with  spe- 
eial  optional  tool. 

7.  Thumbscrew  connectors  and  elimi- 
nation of  internal  switches  presage  plum- 
met in  needle-nose  pliers  indusUy . 


6.  Lower-temperature  operation  may 
spell  need  for  space  heater. 

5.  "A  platform  for  the  future"  motto 
refers  only  to  high-end  model  and  IBM 
profitability. 

4.  Snappy  design  lets  boss  instantly  sin- 
gle out  office  spendthrifts. 

3.  Desirable  configuration  and  price 
available  from  IBM  only  after  traditional 
18-month  wait. 

2.  Higher  reliability  creates  fewer  op- 
portunities for  days  off. 

1 .  Cassette  port  not  even  offered  as  an 
option. 


Tt>p  Ten  Nicknames  for  Personal  System/2 
Machines 

10.  Slash  Two. 

9.  Leading  Edge  Mixiel  E. 

8.  PS  I Love  You. 

7.  PS  de  Resistance. 

6.  PS  Your  Cat  Is  Dead. 

5.  Virgulell. 


4.  Deskpro  Plus. 

3.  The  Buddy  System. 

2.  PS  Zadora. 

1 . That  new  IBM  PC — you  know,  the 
one  that  won’t  take  the  old  cards. 

Top  Ten  Rejected  Spokespersons  for  Per- 
sonal System/2 

10.  Original  cast  of  "The  Honeymoon- 
ers"  (except  Jackie  Gleastrn). 

9.  Original  cast  of  "Father  Knows 
Best"  (except  Robert  Young). 

8.  Original  cast  of  "All  in  the  Family" 
(except  Carroll  O’Connor). 

7.  Original  cast  of  "The  Bob  Newhart 
Show”  (except  Bob  Newhart). 

6.  Original  cast  of  the  old  "Dick  Van 
Dyke  Show"  (except  Mary  Tyler  Moore). 

5.  Original  cast  of  La  CageAiaFoUes. 

4.  Original  cast  of  Hair  (except  Diane 
Keaton). 

3.  Original  cast  of  Beatlemania  (except 
the  guy  who  played  John). 

2.  Original  cast  of  Platoon  (except 
Charlie  Sheen). 

1 . McLean  Stevenson. 

Top  Ten  Exciting  New  Features  of  OSI2  or 
Natioiutl  Pastimes 

10.  Breaking  the  640K  barrier. 

9.  Watching  TV. 

8 . Ogl  ing  members  of  the  opposite  sex . 

7.  Hanging  around. 

6.  Collecting  stamps. 

5.  Knocking  down  a few  brews. 

4.  Barbecuing  ribs. 

3.  Going  for  a Sunday  drive. 

2.  Cutting  your  toenails. 

I . Talking  baseball. 
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llluxtruion.  Duryl  Ligiun 


Microsoft  Word  3.11 

*175 


LOVi^EST 

Prices  on  Microsoft  Products 


INNOVATIVE  SOFTWARE 
Smart  System  3.1  Now  With  Lan 

*409 


Word  Perfect 

Word  Perfect  Library  Bundle 


GRAmcsMia 

Chartmaster 

OiagramMastef 

EnwgraphKs20 

Easy  (A) 

FastCAD 

Freelance  Plus 

Generic  CAD  wDot  Plot  30  ... 
Harvard  ftesentaoon  Graphtcs  . . 
lUSI  Mouse  (PC  Mouse)  w.Dr  Halo 

In^Vision 

LogiMouse 

logWouse  W'Part 

Map  Master 

Microsoft  Buss  Mouse  60 

MwosoftChan 

M)aosoftSenalMouse60  .... 

News  Room 

News  Room  FYotesional 

PC  Buss  Plus  Mouse  (New  Ver  | . . 

PC  Mouse  (New  Ver.) 

Pnntmastef  

fVrtShop 

Signmaswr 

TurtX)  Grapr«  Tool  Box 

Windows  Orawf  w/CJip  An  ...  . 


PtOJKT  MANACIMINT 


Haivard  Total  Prefect  Manager  II 
M<fosoft  Pfcjert 


Ver) 


Super  Project  Plus 
Timeline  20  . . 


ACCtStOIlES 


Copy  II  OpOon  Board 

M<«efpiece 

Maste^iece  flus  

MiaosoftMach  lOW'UVidows&Mouse 

MoosePad  Dy  Mousetrac  

Summasketch  l2xl2Tabiet 


sHirn 


S 19 


ACCOUIfTINC 


I WOtD  PtOCISSOtS 

I leadng  Edge  Word  fYaessa 25 

I Lrackng  Edge  WP  witft  Spe«  £ Merg  . . 59 

' Dghttning 55 

Microsoft  Word  3.  II  175 

Mulomate  \Jvantage  11 Call 

PFS  Professional  Write 89 

Sman  Spell  Checker 65 

Voll(Swnter3 136 

Voflownter  Deluxe  Hus 59 

Vofleswnter  Scientific 235 

Weouer  New  World  Writer 72 

Weosier  Spell  Checker 33 

Weoster  Thesaurus 39 

Word  Perfea  Uxary 54 

Word  Pwfea  fVer  42) 195 

Wofdstarw/Tuiof331  162 


Wordstar  Po  Pack  3 31 

- . 233 

Wordsw  2000  Plus  20 

. . 278 

Word  Wizard 

- . 38 

DBSKTOF  PUIUSHING 

Click  An  Personal  Publisher  .... 

. . $ 59 

Harvard  Pofessxonal  Pjbksher . . . 

. . 329 

Newsmaster 

40 

Pagemaker 

. . 479 

Ventura  Pkiiishino 

. . 489 

MSKtrm 

M«flMO-2|(Dtyiyoi 

SZSO 

Mxxrf  MD-2HP  lOiy  100) 

18$ 

MwtMZSrOiy  IXI 

8$ 

Sony»(C-2|Oiy  tOOl 

es 

t07.SO 

SonyS/4 

. . 80 

LANGUACn 

Basic  Compiler  (Microsoft) 

. . S219 

C Compiief  (Miaosoft) 

. . 249 

Cobol  Com^  (MR7osoft|  ■ . - . 

. . 385 

Fonran  Compiief  (Microsoft!  10.. 

. . 249 

Lattice  C Compder 

. . 236 

Maao  AssemWer  (Microsofti  . . . 

83 

Run  C tnterprtter 

. . 65 

Ryan  McFarlan  Fortran 

. . 339 

Ryan  McFarian  Cobol 

. . 539 

Pascal  Compiler  IMicrosoft)  .... 

. . 165 

OuickBasic30 

. 55 

Turbo  Basic 

55 

Turbo  Jumbo  Pack  (New  Ver ) . . . 

. . 159 

Turbo  Pascal  w/BOB?  & BCD  ... 

55 

Turbo  Prolog  ToolDox  , : 

55 

Turbo  OxaBase  Tool  Box 

- - 38 

unimis 

1 DIR  Plus 

Brooklyn  Bndge  . . . 

CarDusel20 

Copy  It  PC 

Cof^ite 

CorHast 

Cruise  Cooirot .... 

CuOit 

Direct  Access  .... 
0isk0pt)muer20.  . 

Double DOS40.  . . 

OS  Sack^ip  Plus . . . 

FastDack 

HomeCase  25 ...  . 

Gem  Colleciion  . . . 

Gem  Draw  Plus  . . . 

Keywofks 

Microsoft  Windows  . 

Norton  Commander . 

Norton  Ltolioes  4 0 . 

Note  It 

Noteworthy 

PC  Tools 

Pnmworks 

Prokey  40 

Sidekck  (Unproteaed) 

Sideways  31  . ■ . ■ 

Sman  Notes 

SQZ 

Superkey 

Take  Two 

Traveling  SidekKk  . . 

Turbo  Editor  Tool  Box 
Unlak  A or  B Plus  . 
UnlakDPIus  . . 

XTree 

, won 

HAi 

Lotus  1-2-3  ver  201 
Lotus  Manuscript  . . 

Lotus  Repon  Writer  . 
Muitiplan30  .... 

Silk 

Sopercaic4 

Twn  Classic 

VPPlaoner 

Words  & Figures . . . 

MONfy  MANACmi 
Dollars  & Serrse  wforcast . . 
Tobias  Managing  Your  Money 


TRAININC 

Fight  Snulator  . 

Lett 

Masiertype  .... 

Mmd  ftober .... 

MS  Learning  DOS  . 

PC  logo 

Tunx)  Tutor  II  . . 

Typing  Instructor 
Typing  Tutor  III  . 

DATAIASII 
Ckpper 

Cornerstone  . . 
dBase  II  ...  . 
dBase  111  Plus  . 
dBase  III  LAN  . 

DB-XL 

Eureka 

(Sender  .... 

Knowledgeman  II  Promo  Pack  . 

Nutshel  . . 

Paradox  . . 

PFS  ^olessronal  File . 

0£A 

OuckcodePlus 
C3uKkReport . . 

Rapid  FHe  . . . . 

Revelation  .... 

Revelation  Sump  Disk  . 

RBase  Clout  (New  Ver) 

RBase  Ext  Repon  Writer  (New  V 
RBase  5000  System  V . 

RBase  (jraphix  .... 

Reflex 

VPExpen 

VP  Info 

COMMUNKATIONS 
CompuServe  Starter  Xit 

CrossialkXVl 

Microsoft  Access .... 

Mirror 

Remote 

Smartcom  II 

INTEGtAnVI  SOFTWARI 

AP*ty S 55 

Enable  20  329 

Framework  II 395 

PFS  l$i  Choice 82 

Sman  Software  System  409 

Symphony 449 


BPI-(il  Ml.  AP,  Payro*  . . , 
Computer  Associates-Gt  A*,  AP 
DAC  Easy  Accounting  .... 

DAC  Ea^Pa^ 

Ir>4fouse  Accountant 

One  Write  Plus 

One  Wnte  AP  AP  Payroll  . . 

Open  ^sterns -(VLAPApPayrol . 
Time  Slips 


Over  S200  worth  of 
Paperback  Software  Programs 

VSUfJJ  PapMMCk  sp*«tr 

NumtwWofk* 
r^n  RIM  K Draw  it 

Turbo  PC/XT  W/640K  & I Drvf 
Turbo  PCXT  w;640K  & 2 Dnvtt 
Turbo  PC/XT  W/640K.  1 Drive  & 20  MG 
PCAT  8 MHz  W/512K.  I 2 Floppy  Drive 
PC' AT  8 MHz  W/1024K.  1 2 Floppy  Drive 
PCAT  8 MHz  W/I024K.  12  Floppy.  30  MG 
MonGraphics  Card  with  Parallel  Printer  Port 
Color  Card  w P^aUel  Printer  Port 
Multifunction  Card  w/Software 
Amber  Momior  (TTl) 

Amber  Monitor  w-^wivel  Tilt 
Color  Monitor  |RGB) 

Sega  Enharxed  Grapfucs  Card 
I/O  C^d  (Seriai/Paraliel) 

1.0  Card  fSenal/Oodc  C^endar) 

Enhanced  Keyboard 
XT  Rocket  2^  Card 
XT  Multi  lO  Card 


W WwWM-PBTtMg 

TURBO  PC/XT 

256K  Memoiy.  360K  Brand 
Name  Flo()py  Drive, 

135  Watt  Power  Supply 
Slide  Case,  AT  Style  Keyboard, 
4.4MH,  Clock  Speed. 
(Keyboard  Seteciable), 

I 8 Expansion  Slots 


with 
each  system 


Non-InMnvinfl  We* 

AU  first  OuaHtf  Msttfiah 
1 Tmt  LiwWtd  Wamnty 
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/uJ  ua  navi  smoa  tote  mona.  Amtxu  8$oi6 

• Order  LTV  Hom  MoncUy-rnt^  too  iM -600  pfli 
Sja«iUy900-  too 

• AMuOrdm  C«|60Z|46fi-l7ai 


' PVtoCOD  oom 


Ordw Prtxfors  16021 2Z4-W5  .OflCjm-JOOpm  Mondiy-fnoiy 


ptiurms 

Alps 

Ai  Models 

Brother  Printers  . 

Citizen  Printers 

MSP-IP 

My»-i5 

MSP-20 

MSP-25 

Prermet  35  . . . 

1200  

Diablo 

0-25 

635  

Okonics 

150 

Epson  Printers  . . 

HevvSett -Packard 
User  Jet  Senes  II 
NEC 

3510. 3550  . . 

8810.6850  . . 

P-6  . 

p.7  . 

P -9  . 

Okidata 
Panason 
1080 1 
1091 1 
10921 
1592 
1595 
3131 
3151 

Star  Microrsics 
Toshiba 

321SL  

341E 

351  Model  II 
351  Color . . 


■OAtDS 

AST 

Stt  Pack  Plus  

Other  Models 

ATI 

EGA  Wonder 

Hercules 

Color  Card 

Graphics  Card 

Graphics  Card  Rus  .... 
Intel 

Above  Board  PC  

PS«: 

Above  Board  AT 

Above  Board  PS/AT  .... 
Orchid 

Turbo  EGA . 

Jet  386  Accelerator/AT  . . 

Tiny  Turbo  286  

Paradise 

Autoswrtch  350  

Autoswitch  480  

5 Pack  

Plus  Development 

Plus  Hard  Card  20  Megabyte 

Quadran 

Quad  EGA  Pius 

Tecmar 

EGAFTo^ 

Graphics  Master 

C^tam  (No  Memory) . . . 
Vlcieo-? 

Vega  Deluxe 


$ 269 
359 
309 
459 
445 
169 


469 

759 


$ 299 

. Call 


. 1829 


729 

>059 

429 

6t9 

Call 

Call 


189 

2^5 

319 

385 

465 

229 

369 

Call 


.Can 

665 

699 

1029 


210 

239 

315 

345 


299 

355 

99 


MOWTCHn 

Amdek  Monitors 

NEC 

Multisync 

Other  Models 

Princeton  Graphia  Moniton 

TtRWMAlJ 

Oume 

101  Plus  Green 

101  Plus  Amber 

wyse 


Call 

. . . S 549 

Call 

Call 


S 315 
315 

285 

359 

565 

425 


MODIMS 

Anchor  Automation 
Axhor  Express 

300  

1200  

12006 

2400B  

Prometheus 

12008  w>5ofiware 

Other  Models 

USRobotks 

Password  1200  

Courier  2400  

MKro6nk2400  

MSNDtfVn 

Bernoulli  Box 

lOMeg  . . 

20  Meg 

40  Meg 

Segate 

20  MG  w/WD  Controller  . . . . 

Teac 

l2M£GAr 

Toshiba 
35'  XT  . 


NEC 

Multispeed 

Pansonic 

Business  Partner 

Sr  Parmer 

Exec  Partner  Dual  Drive  . . . 
Toshiba 

MlOOSupertwist 

T.3100 


S 719 
969 
1429 


1729 


S 865 
1199 
1729 

. .339 
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COPIERS 

Canon  PC-25  - *929 


Dev^opiiig  a complex 
PC  iq>idication  with 
the  wrong  database 
has  its  pitfalls. 


Any  PC  database 
manager  can  do 
b simple  applica- 
tions and  queries. 

But  when  you  want 
more  complex  applications, 
a limited  product  can  be 
your  downfall. 

PC/FXX;US*  is  not  just  a 
database  manager.  It's  also 
a true  fourth-generation 
language  with  a complete 
set  of  developer's  tools, 
including  a screen  painter, 
report  writer,  statistics, 
graphics,  eind  micro-mlni- 
mainfiame  communica- 
tions. Programmer 


productivity  gains  are  often 
ten  to  one.  or  more. 

Release  3.0 

A Window  on  the  PC 

And  with  Release  3.0, 
PC/FOCUS  can  be  com- 
pletely window-driven.  You 
can  use  windows  to  pro- 
gram. Or  create  window- 
driven  programs.  Or  both. 

In  its  table-driven  mode, 
PC/FOCUS  is  superb  for 
quickly  developing  proto- 
types for  large  applications. 
Yet  it  also  has  the  program- 
ming richness  and  power 
demanded  by  advanced 


users.  And  they  won't  run 
out  of  memory,  because 
PC/FOCUS  breaks  the  640K 
barrier  with  extended 
memory  support. 

It’s  Better  with  Data 

And  PC/FOCUS  delivers 
real  access  to  real  data.  In 
fact,  you  can  apply  the  pow- 
erful data  analysis  tools  of 
PC/FOCUS  directly  against 
a dBASE  file.  By  communi- 
cating with  FOCUS  in  a 
mainframe.  PC/FOCUS  can 
also  access  data  from  every 
important  mainframe  data- 
base manager,  including 
DB2  and  IMS. 

And  Multi-user 
PC/FOCUS  is  available 
today  for  all  the  major  LAN& 

We  give  PC/FOCUS  the 
same  support  as  its  main- 
frame counterpart;  local  help 
lines  in  12  regional  offices,  a 


Release  3.0 


Some  new  features  of  PC/FOCUS: 
Developers'  windows 
ModifyTalk  (simplifies  the  programming 
of  database  updates) 

Scripting  Language  (generates 
communications  macros) 

Full-screen  asynchronous 
communication 
Protocol  converters 
Completely  menu-driven  user 
interface 
3-D  graphics 

central  hotline,  and  a nation- 
al network  of  technical  sup- 
port and  training  centers. 

Before  you  take  another 
step,  learn  more  about 
PC/FOCUS.  Call  1-212-736- 
4433,  Ext.  3700.  Or  write 
Information  Builders,  Inc., 
Dept.  L7, 1250  Broadway, 
New  York,  NY  10001.  We 
won't  let  you  down. 

PCffOCUS  H m rr0MCTnl  (miniMrk  of  Infcvnuticn  Ikuldm  Inr. 


PC/FOCUS 

Information  Builders,  Inc. 
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Top  Ten  Recent  Quotes  from  IBM  or  Its 
Competitors 

10.  “How  could  they  be  so  nice?  Even 
our  286  machines  will  run  OS/2  (we 
pray).” 

9.  "Performance  in  a multita.sking  op- 
erating system  is  a function  of  both  the  in- 
dividual program  and  the  total  system  load 
as  well  as  the  size  of  the  physical  system.” 

8.  “Oh,  no!  A version  of  DisplayWrite 
so  big  it  has  to  tun  in  protected  mode!  How 
can  we  possibly  compete?” 

7.  “It’s  a very  competitive  price.  Our 
brand-new  Personal  Pageprinter  is  just 
$2,199.” 

6.  “Damn!  1 knew  we  shouldn't  have 
bet  the  company  on  1.4-meg  to  5'/4-inch 
floppy  technology!" 

5.  “Oh,  yes,  it  does  need  our  Persrmal 
Pageprinter  adapter.  But  that  only  costs 
$1,950." 

4.  “Just  wait.  Maybe  these  new  hard 
disks  won't  work  right  for  a couple  of 
years,  either" 

3.  “IBM  cannot  comment  on  any  fu- 
ture relea-ses." 

2.  “Does  this  mean  The  Little  Tramp 
can  flack  for  us'.’" 

1.  “We're  practically  giving  them 
away!” 

Top  Ten  Rejected  Names  for  the  New  IBM 
Personal  Syslem/2  Bus 

10.  S-200. 

9.  Byte  of  the  Greyhound. 

8.  Electric  Trailways. 

7.  FIxible. 

6.  Magic. 

5.  Omni. 

4.  Incu. 

3.  Succu. 

2.  Notreallya  . . . Morelikcachanncl. 

I . Blunder. 

Top  Ten  Markets  for  IBM  Persona!  Sys- 
tem/2 or  Mr.  Coffee  machines 

10.  Trendsetters  bored  with  their  Mac- 
intoshes. 

9.  Secretaries. 

8.  Housewives. 

7.  Competitors. 

6.  Developers. 

5.  Jt)e  DiMaggio's  devoted  fans. 

4.  Those  who  care  enough  to  buy  the 
very  best. 

3.  High  rollers. 


2.  Glamorous  movie  stars. 

I . MIS  guys  who  won't  lose  their  jobs 
as  the  result  of  specifying  IBM  or  Mr.  Cof- 
fee and  . . . what  the  hey,  it’s  not  their 
dime,  anyhow. 


Top  Ten  Things  You  Can  Do  with  a Per- 
sonal Syslem/2  that  You  Can't  with  Any 
Other  Machine  on  the  Market 

[Transmission  garbled:  the  Home  Of- 
fice was  out  to  lunch  at  deadline,  j 3^ 


Computer  Security  Isn’t  Sexy . . . 
So  Our  Ad  Has  To  Be! 


Editoi^s  Choice 
For  Data  Security 
Sept  1986 


#7  Best 
Seller  for 
Data  Security 


We  admit  it,  our 
product  isn’t  sexy, 
but  it  is  utterly  nec- 
essary. To  introduce  you 
to  our  hard  disk  security 
program,  PROTEC,  we 
would  like  you  to  try  it  for  30  days.  If 
you  decide  to  keep  it,  we’ll  bill  you  just 
$195;  if  you  return  it  to  us,  there  is  no 
obligatioa 


30  DAY 

trial 
_ OFFERIJ 

PROTEC  features  Boot  Protection  (which  stops  people 
who  try  to  boot  from  drive  A getting  into  your  hard  disks),' 

Access  Control,  User  Segregation,  Directory  Locking  Optional  Encryption, 
Software  Anti- Theft  Control,  Direct  DOS  Control  and  Audit  Trails. 


In  addition,  PROTEC  offers  a sophisticated  menu  system,  a file  manage- 
ment system,  a bulletin  board  and  best  of  aU,  PROTEC  is  incredibly  easy 
to  install!  Simply  “overlay”  it  onto  your  current  directory  structure. 


PROTEC  is  l(X)%  software,  no  hardware  and  no  hassle.  PROTEC  works 
on  a wide  variety  of  PCs  and  compatibles  including  the  new  IBM-PS/2 
computers.  PROTEC  requires  I28K  and  at  least  one  hard  disk  and  DOS 
2.0  or  higher. 


Call  800-922-3001  today  and  order  your  evaluation  copy.  In  Colorado  call 
303-444-1542.  Overseas  call  I.P.E.  in  London,  England  at  44-1-794-8343. 


So  try  PROTEC  today  and  find  out  why  PC  Magazine  named  PROTEC 
“Editor’s  Choice”. 


Sophco  Inc.,  P.O.  Box  7430,  Boulder,  CO  80306 
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The  American 
Success  Story: 


The  CLUB  286  is  manufactured  and  serviced  in  the  U.SA  As  a proof  of  our 
commitment  to  quality  and  pcrfomance,  we  are  offering  same  day  shipping, 
high  performance  integration.  48  hour  bum-in  with  the  most  up-to-date  Intel  parts. 


Basic  System  Features: 

• 80286  16-Bil  Intel  CPU  /•  AT  Style  Keyboard 

• 512K  Mothertxnrd  Expandable  lo  I MB 

• 8 Slots  (2  8 Bit.  6 16  Bit) 

• Clock  Calendar  with  Battery  Backup 

• I9S  Wan  Power  Suppty  1 10/220V  S^itchable 

• Fully  Compatible  High  Speed  AMI  BIOS  (Wrinen  in  VSA. ) 

• Full  200  Pafse  Users  Guide  in  a Glos.sy  Binder 

• Limited  One  Year  Warranty 

• Fully  Open  Front  Face  Panel 

Option:  • 1.2MB  Floppy  Drive /•  56(HCB  Floppy  Drive 

• 2 Hard  Dlsk/2  Floppy  Dusk  Controller  /•  Enhanced  Key  board 

• I.44MB  3 1/2"  and  720K  3 1/2"  Drive 

Dealers  and  Corporate  inquiries  are  welcome 

(415)  490-2201  fax  490  2687(24  hrs) 


CLl^  AT.  INC.  was  founded  with  the  intention  to  provide  the  customer 
with  a hi{^  quality  made  in  USA.  system  that  suits  American  tastes  at 
import  prices.  Try  our  systems  and  find  out  wh>'  we  have  shipped  more 
than  20.000  of  them  already.  Our  guarantee  stands  by  you? 

To  Order  a CLUB  286  SYSTEM 

Call  Our  Computer  Division  from  7:30  AM  to  6:30  P^.T. 

Or  10  AM  to  3 PM  P3.T.  on  Saturday.  Our  staff  1$  standing  by. 


American 

Technologies 

Incorporated 


3401  W.  Warren  Avenue,  Fremont  California  94539 


IIMAT  Xrmii  AuUiC.jdMq)(K  K N<»rilNrtwnrh  dIU'V  Imn 
stdrUik.  vMlSirfihnm  Mt  rcsuurmt  tmirmiirtncrfihnr  iirnip 


Once  upon  a time,  American  ied  the  world 
in  Innovation,  quality,  engineering,  and 
manufacturing  with  names  iike  Edison, 
Ford,  and  Beil... 

Once  Again  America  returns: 


0 WATT  STATE 

NORTON  SI.  II.S(V3.0) 

12mhz 

THRUPUT 


“If  Imitation  is  the  sinccrest 
form  of  flMtm.  the  CilTJ  AT 
pays  the  IBM  AT  a heartfelt 
t.'omplimcnt.  The  only  failing 
of  the  (CiTTB  AT)  is  that  it 
imitates  the  IBM  too  accurateh': 
..and  ^tHi  can't  heat  that...” 

Karl  Kix-ssel  PC  World 
Decemher  1086 


Software  Compatibility 
Xenix.  AiitoCjd  MSDOS. 

PC  DOS,  Nwcll  Network, 
dBASE.  Lotus.  SkJckick. 
S^-mf^Kiy  and  tHhers... 


Mnnitort  Optional 


• Basic  System  Femires  Phis 

• Fully  Configured  and  Tested 

• High  Resolution  800  x 350  132  Cohimns 

• Monogn^ihics  Card,  Printer  Port 

• Resolution  800  x 350  IBM  Quality  Monitor 


With  a 20MB  1/2  HT  65fTis  Drive  $1295 
With  a 30M6  FuU  HT  39ms  Drive  $1495 


$ 1629 


• Basic  System  Features  Plus  /•  A 80286-10  CPU 

• Fully  Configured  and  Tested  /•  Hercules  Gn^^ics  132  Columns 

• Video  Adapter  with  Printer  Port 

• A High  Resolution  IBM  Quality  800  x 350  Monochrome  Monitor 

• 2 Serials,  1 Parallel  Port  /* *  Walt  State  Insertible  Slots 

• 8/10  Keyboard  Selcctability  /•  t2MH2  Thruput 


With  a 30MB  FuU  HT 

39ms  Hard  Disk  $2129 


With  a 40MB  1/2  HT  39nis  Hard  Disk  $2200 
With  a 40MB  Full  HT  23nB  Hard  Disk  $2499 


CLUB  286  8MHz  EGA  System 


$1399 


CLUB  286  (12MHz  Thruput)  EGA  System 


$1995 


• Basic  System  Feaures  Phis 

• Fully  Configured  and  Tested 

• High  Resolution  Micro  EGA  Card 

• enable  Mono,  Color  and  EGA 

• IBM  Quality  Monitor  (EGA/CGA),  14“  Nonglarc  Screen 


• Basic  System  Features  Plus  /•  80286- 10  CPU 

• Hi^  Resolution  16  Color  EGA  Card  with  Mono  and  RGB  Output 

• High  Resolution  EGA  Monitor,  14“  Nor^tlare  IBM  Quality 

• Wait  State  Insertible  Slots  /•  2 Serials/ 1 Parallel  Port 

• 8/10  Keyboard  Selectibllity /•  12MHz  Thruput 


With  a 20MB  1/2  HT  65ms  Hard  Drive  $l699  With  a 30MB  Full  HT  With  a 40MB  1/2  HT  39ms  Hard  Disk  $2540 

With  a 30MB  FuU  HT  39ms  Hard  Drive  $1899  39ms  Hard  Disk  $2490  With  a 40MB  Full  HT  23ms  Hard  Disk  $2870 
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3.5  INCH  SOFTWARE  NOW  IN  STOCK  CALL! ! 


Software 

Word  Processing/ 

Desk!  Publishing 
FANCY  FONT 
FINAL  WORD  II 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD  3.1 
MULTIMATE 
MULTIMATE 
ADVANTAGE-NEW 
LOTUS  MANUSCRIPT 
OFFICE  WRITER/ 
SPELLER  S.O 
PAGEMAKER 
PFS:  PROF  WRITE 
TURBO  LIGHTNING 
VENTURA  PUBLISHER 
VOLKSWRITER  3 
WORD  PERFECT  4.2 
WORDSTAR  PRO  4.0 
WORDSTAR  2000 -f 
XYWRITEIII 

Oatsbsse  Systems 

CLIPPER 

DBXL 

DBASE  III  PLUS-NEW 
FOXBASE  * 

GENIFER 
KMAN  2 
PARADOX 
PFS:  PROF  FILE 
O&A 

QUICKSILVER 
R BASE  SYSTEM  V 
RAPIDFILE 
REFLEX 
REVELATION 

Spreadsheets/ 
Int-'rated  Packages 
ENABLE 

FRAMEWORK  ll-NEW 
JAVELIN 
LOTUS  1-2  3 
LOTUS  HAL 
MULTIPLAN 
OPEN  ACCESS  II 
SMART  SYSTEM 
SUPERCALC  4 
SYMPHONY 

Communications 
CARBON  COPY 
CROSSTALK  XVI 
CROSSTALK  MKIV 
RELAY  GOLD 
SMARTERM(PERSOFT» 
SMARTCOM  II 

Statistics 
SPSS/PC  + 
STATGRAPHICS 
STATPAC  GOLD 
WALONICK 
SYSTAT 


S139 

$229 


$269 

$249 

$279 

$359 

$249 
$499 
$119 
$ 65 
$569 
$145 
$195 
$249 
$269 
$199 


$389 
S 99 
$415 
$219 
$209 
$299 
$ 389 
$ 145 
$219 
$339 
$349 
$239 
$ 89 
$499 


$339 
$415 
$Call 
$309 
$ 109 
$125 
$289 
$429 
$319 
$449 


$119 
$ 99 
$139 
$ 159 
$C8ll 
$ 99 


$399 

$469 


THE  INCREDIBLE  JACK2 
“Electronic  Workspace” 

from  PEC™  ~ 

Do  Wordprocessing,  Spreadsheets,  Database  and 
Graphics  all  on  one  screen  at  the  same  time. 

Normally  pric^ 
at  $< 


Jtocfc2 
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^2Sa3^to  purcKase  over  $1,000. 


G'-i;  hies 
CHARTMASTER 
DIAGRAPH 
DIAGRAM  MASTER 
FREELANCE  PLUS 
GEM  DRAW  ^ 


$209 

$309 

$189 

$349 

$189 


GRAPHWRITER  COMBO  $349 
HARVARD  PRESENTATION 


GRAPHICS 
IN-A-VISION 
MAPMASTER 
MS  CHART 

PC  PAINTBRUSH  PLUS 
PICTURE  PERFECT 
PRODESIGN  II 
PUBLISHERS 
PAINTBRUSH 
SIGNMASTER 
WINDOWS/ORAW 

Network  . itcation:. 
CROSSTALK  XVI 
DBASE  III  LAN  PAK 
KMAN  2 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
REVELATION 
WORD  PERFECT 
SERVER 

WORD  PERFECT 
STATION 


$229 

$289 

$219 

$189 

$109 

$245 

$159 

$219 

$139 

$159 


Project  Management 

HARVARD  TOTAL 
PROJECT  MANAGER  II  $329 
MICROSOFT  PROJECT  $249 
PROJECT  SCHEDULER 
NETWORK  $379 

SUPERPROJECT PLUS  $319 
TIMELINE  2.0  $259 


$399 

$599 

$899 

$599 

$729 

$299 


*CAa  FOR  SHIPPING  COSTS 


GREAT  PLAINS 
COMPUTER  ASSOC 
ONE  WRITE  PLUS 
OPEN  SYSTEMS 

Deski  >1  Environments 
GEM  DESKTOP 
LOTUS  METRO 
MS  WINDOWS 
SIDEKICK 


$ 179 
$499 
$399 
$159 

$409 


$39 
$65 
$65 
$59 
CIRCLE 


Lanflua'^'VUtiliiies 
APL-f  V6.0  $369 

COPYWRITE  $ 45 

FASTBACK  S 89 

LATTICE  C $219 

NORTON  ADV 

UTILITIES  $ 89 

MICROSOFT  C 
COMPILER  $279 

MACE  UTILITIES  $ 65 

MS  FORTRAN  4.0  $279 

IDIR  -f  $ 69 

QUICKBASIC  $ 69 

TURBO  BASIC  $ 69 

TURBOC  $ 69 

TURBO  PASCAL  $ 69 

TURBO  PROLOG  $ 69 

XENIX  SCall 

Productivity  Tools 

ORG  * $69 

INTERACTIVE 

EASYFLOW  $ 125 

SMARTNOTES  $ 49 

VP  EXPERT  $ 59 

EUREIKA  $ 69 

SIDEWAYS  $ 39 

Hardware  * 

Com:  uter- 

AST  PREMIUM  286  SCall 

WYSE266PC  $Call 

PANASONIC  BUSINESS 
PARTNER  $Call 

TOSHIBA  3100/1100  4-  $Call 
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Monitors 
AMDEK  310A 
AMDEK410A 
AMDEK  600/722 
AMDEK  1260 
NEC  MULTISYNC 
PRINCETON  HX-12 
PRINCETON  MAX-12E 
PRINCETON  HX-12E 
SONY  MULTISCAN 


$149 
$ 169 
$409/519 
$ 779 
$579 
$439 
$169 
$529 
$699 


Display  Boards 
ATI  EGAWONDER-f 
HERCULES  GRAPHICS 
CARO  PLUS 
HERCULES  COLOR 
CARD 
NECGB1 
PARADISE  AUTO 
SWITCH  EGA  480 
QUAD EGA PROSYNC 
QUADRAM  EGA-i- 
TSENG  EVA  460 
VI0EO7VEGA  DELUXE 

Modems 
HAYES  1200 
HAYES  1200B 
HAYES  2400 
HAYES  2400B 
MIGENT  POCKET 
TRANSET1000 
USROBOTICS1200 
USflOBOTICS1200B 
US  ROBOTICS  2400B 
VENTEL2400 
VENTEL2400B 
WATSON 


$159 

$409 

$399 

$339 

$289 

$369 

$399 


$379 

$359 

$579 

$529 

$159 

$279 

$139 

$109 

$189 

$409 

$409 

$339 


EmulalH>n  Boards 
AST  5211-11 
FORTE  PJ 
IRMA 

SMART  ALEC  5251 


$629 
$ 775 
$725 
$ 589 


1 Muitrfunction  Boards 

AST  ADVANTAGE 

(126K) 

$ 349 

1 AST  6 PAK  PLUS  (64K) 

$ 169 

1 AST  I/O  MINI  II 

$119 

1 AST  PREMIUM 

S 169 

1 AST  RAMPAGE  PC 

$279 

1 ASTRAMPAGEAT 

$439 

INBOARD  386AT 

$1350 

INTEL  ABOVEBOARD 

SCall 

ORCHID  386 

$949 

PCTURB0  286(1MB) 

$749 

PC  TINY  TURBO  286 

$449 

OUADBOARD  (OK) 

$109 

Printers/Plotterg 

EPSON  EX-1000 

$ 549 

EPSON  FX-86E 

$ 359 

EPSON  FX-286E 

$ 499 

EPSON  LQ-1000 

$ 67$ 

HP  7475A 

$1499 

HP  LASERJET  II 

$1875 

NEC  3550 

$ 769 

OKIDATA192  4- 

$ 379 

OKIDATA193-4 

$ 549 

OKIOATA292 

$ 539 

OKIDATA  293 

$ 689 

TOSHIBA  P321 

$ 499 

' TOSHIBA  P34tE 

$ 769 

TOSHIBA  P3S1 

MODEL2 

$1049 

Mass  Siorarje/Backup 

IOMEGA  20 + 20 

W/INTFC 

$2599 

IRWIN  120D  20MB 

INT 

$ 469 

IRWIN  145AT  40MB 

INT 

$ 579 

IRWIN  445  AT  INT 

$ 679 

MOUNTAIN 

BERNOULLI  20 

$1599 

PLUS  HAROCARD  20MB 

S 675 

PRIAM  42MB  AT 

$799 

PRIAM  60MBAT 

$1099 

SEAGATE  22S  W/INT 

$ 349 

SEAGATE  ST238W/I  NT 

S 389 

SYSGEN  SMART  IMAGE 

60MB  (INT) 

$ 619 

TALLGRASS 

SCall 

TECMAR  QIC-60ATT6U 

(INT) 

$1199 

Networks 

ARCNET 

SCall 

AST  PC  NET 

SCall 

NOVELL 

SCall 

ORCHID  PC  NET 

SCall 

Inj'i;!  Devil  < •• 

KEYTRONICS  5151 

$169 

KEYTRONICSS1S3 

$299 

MICROSOFT  MOUSE 

$129 

PC  MOUSE/PAINT  +- 

$109 

Accessor ■ 

CURTIS  RUBY 

$ 59 

DATASHIELDS-100 

$ 69 

GILTRONIX  SWITCHES 
LOGICAL  CONNECTION 
MASTERPIECE  PLUS 
MICROFAZER  II 
256K  RAM  SET 
8087  MATH  CHIP 
80267  MATH  CHIP 


SCall 
$ 329 
S 129 
$269 
$ 39 
S 119 
$ 169 


V ^ FREE  SHIPPING 

on  all  orders  over  SlOOO.OO.  credil  card  orders 
and  prepaid  orders 


VIEWPOINTS 

■ STEWART  ALSOP 


WhAT’S  a power 

USER  TO  DO? 

The  best  things  in  life  don’t  come  easy  or  cheap.  Choosing  a top-of-the-line  computer  that 
does  everything  is  enough  to  drive  anyone  to  distraction. 


I've  got  a problem.  I’ve  got  to  buy  a 
new  computer.  This  is  a really  tough 
decision  right  now. 

Let  me  clarify.  Idon’twantjustanyold 
wimpy  computer.  I’m  a pundit,  after  all, 
and  I've  got  to  have  the  latest  and  greatest, 
which  means  a computer  with  a 32-bit  pro- 
cessor, lots  of  memory  and  storage,  and 
powerful  software.  On  that  basis,  I have 
four  choices. 

As  I write  this  column,  I can  go  out  and 
buy  a Compaq  Deskpro  386.  Or  I can  wait 
about  a month  and  buy  an  Apple  Macin- 
tosh II.  Or  I can  wait  until  sometime  be- 
tween July  and  September  and  buy  an  IBM 
Model  80-041.  Or  I can  wait  another  3 
months  and  buy  an  IBM  Model  80-111. 

If  I buy  a Deskpro  386  right  now.  I’ll 
have  to  spend  about  $6,300  at  list  price  to 
get  the  box,  which  includes  a 16-MHz  pro- 
cessor, 1 megabyte  of  memory,  and  40 
megabytes  of  haid  disk  storage.  With  a 
Deskpro  386,  I will  be  able  to  keep  using 
the  high-resolution  multiscanning  moni- 
tor, the  multimode  graphics  board,  the  mo- 
dem, network  adapter,  facsimile  board, 
and  expanded  memory  board  I now  own. 

I will  also  be  able  to  use  the  new  operat- 
ing system,  OS/2,  that  IBM  and  Microsoft 
have  promised  to  deliver  sometime  next 
year  in  addition  to  all  of  the  DOS  3.3  soft- 
ware I already  have.  But  when  that  operat- 
ing system  is  delivered,  I will  have  to  first 
wait  for  and  then  buy  the  amazing  new  ap- 
plications that  are  supposed  to  become 
available  for  it  sometime  in  late  1988  or 
early  1989.  In  addition,  if  all  the  board 
makers  and  software  developers  begin  to 
support  the  graphics  modes  and  bus  of 


IBM’s  PS/2  computers,  I may  run  the  risk 
of  not  being  able  to  use  some  of  those 
products. 

If  I wait  a month  to  buy  an  Apple  Mac- 
intosh II  when  it  ships.  I’ll  have  to  spend 
about  $5,500  at  list  price  to  get  the  box, 
which  also  includes  a 16-MHz  processor, 
1 megabyte  of  memory,  and  40  megabytes 
of  hard  disk  storage.  I will  also  have  to  buy 
a $1,000  color  monitor,  a $500  video 
board,  and  any  other  adapter  boards  I 
might  need  (although  one  network  adapter 
is  already  built  in)  when  they  become 
available.  To  be  fair,  though,  since  I al- 
ready own  two  external  hard  disks  totaling 
60  megabytes,  1 could  get  away  with  the 
floppy-only  version  of  the  box  for  $3,900. 
That  makes  the  total  price  about  $6,5(X). 

Compatible  apple  i also  know  that 
I will  be  able  to  use  Apple’s  new  multita.sk- 
ing  operating  system  for  the  Macintosh, 
and,  unlike  with  the  Compaq  or  the  IBM,  I 


know  that  virtually  all  of  my  old  Macin- 
tosh software  will  continue  to  work  with 
this  new  operating  system.  Indeed,  if  I also 
wanted  to  run  most  of  my  PC  software  on 
the  Macintosh,  I could  combine  the  two  by 
buying  a $ 1 ,500  board  set  and  $400  disk 
drive  for  the  Macintosh  that  would  give  me 
a full-blown,  8-MHz,  80286-based  PC 
that  could  run  the  software  that’s  got  driv- 
ers for  the  old  monochrome  and  col- 
or/graphics adapters. 

If  I wait  until  this  summer  to  buy  an 
IBM  PS/2  Model  80-041,  I will  have  to 
spend  about  $7,(X)0  at  list  price  to  get  the 
box,  which  will  include  the  same  proces- 
sor, memory,  and  hard-disk  storage.  Un- 
fortunately, I will  also  have  to  spend  $600 
to  get  the  14-inch  color  monitor  (since  old 
monitors  don’t  work  with  the  new  comput- 
ers, although  the  video  adapter  is  now  built 
in),  and  I will  have  to  replace  all  of  my 
adapter  boards  to  accommodate  the  new 
PS/2  bus,  including  the  modem,  network 
board,  memory  expansion,  and  facsimile 
board,  which  probably  comes  to  another 
$3,500  or  so.  (Unless  add-in  companies 
are  real  quick,  I will  also  have  to  buy  all 
those  cards  from  IBM,  which  isn’t  current- 
ly offering  a facsimile  board.) 

Once  I’ve  done  all  of  that,  though,  I 
will  also  be  able  to  use  most  of  my  existing 
software  (except  that  which  is  "timing-de- 
pendent”:  offhand,  I can’t  say  which  of 
my  programs  fits  that  description).  And  1 
know  that  I will  be  able  to  use  the  new  op- 
erating system  and  its  new  applications 
and  that  those  applications  will  probably 
perform  better  than  they  would  on  a ma- 
chine like  the  Deskpro  386. 


PC  MAGAZINE  ■ JULY1987 
97 


i:  Dan>)  Ligasan 


VIEWPOINTS 


■ STEWART  ALSOP 


Last,  if  I wait  until  this  fall  to  buy  an 
IBM  PS/2  Model  80-1 1 1,  1 will  have  to 
spend  about  $1 1 ,000  to  get  the  box,  which 
includes  a 20-MHz  processor,  2 mega- 
bytes of  memory,  and  1 15  megabytes  of 


hard  disk  storage.  As  with  the  Model  80- 
041,1  will  end  up  spending  a lot  of  money 
replacing  all  of  my  adapter  boards  and  my 
monitor  and  will  get  the  same  access  to  old 
and  new  software. 


EXPENSIVE  CHOICES  So  there  I am, 
faced  with  a purchasing  decision  that  could 
set  me  back  from  $6,500  (without  access 
to  Macintosh  software)  to  S8,(K)0  (with  ac- 
cess to  both)  to  about  S 1 1 ,000  (again  with- 
out access  to  Macintosh  software)  to  about 
$14,000  (for  better  performance,  more 
storage,  but  no  access  to  Macintosh  soft- 
ware). 

What’s  a power  user  to  do,  for  gosh 
sakes?  On  any  of  these  systems,  I will  be 
able  to  run  most  of  my  existing  PC  soft- 
ware. But  only  on  the  Macintosh  will  I be 
able  to  run  Macintosh  software.  (It's  im- 
portant for  pundits  to  know  what's  going 
on  in  other  parts  of  the  industry.  And,  re- 
grettably, many  of  the  fancy  new  applica- 
tions that  I'm  supposed  to  be  able  to  get  on 
OS/2  already  exist  on  the  Macintosh.)  But 


■ I’m  going  to  have 
to  buy  two  computers,  a 
Macintosh  II  and  a PS/2 
Model  80-041 , which  will 
set  me  back  $15,0(p. 

the  Macintosh  gives  me  only  the  possibili- 
ty, not  the  assurance,  of  being  able  to  run 
the  new  OS/2  stuff. 

Indeed,  the  sad  fact  is  that,  to  be  sure 
that  1 can  run  software  from  both  environ- 
ments and  still  get  the  whizzy  new  operat- 
ing system  and  coprocessor  cards  that  will 
mn  on  the  new  IBM  bus.  I’m  going  to  have 
to  buy  two  computers,  a Macintosh  II  and 
a PS/2  Model  80-041,  which  will  set  me 
back  somewhere  around  $15,000. 

It  sure  is  getting  expensive  to  be  a pun- 
dit.  (Does  anybody  have  any  spare 
change?)  Of  course,  I could  always  stick 
with  my  wimpy  old  computers,  get  a real 
job,  and  let  IBM,  Apple,  and  Compaq 
fight  it  out  for  another  year  or  so.  That  way 
1 can  wait  for  all  this  operating  system  stuff 
to  sort  itself  out  and  then  go  out  and  buy  the 
one  computer  that  will  do  everything  I 
want.  But  then  I couldn't  be  a pundit  any- 
more, and  it’s  too  much  fun  writing  these 
crazy  columns.  DH 


When  Your  Writing 
Is  All  He  Sees... 


Write  Right  With  RightWriter'.:. 

THE  Intelligent  Grammar  & Style  Checker 

RightWriter  is  a writing  tool  to  help  you  produce  clear,  powerful  business  writing.  The 
system  uses  pattern  recognition  technology  to  proofread  documents  for  errors  In 
style,  usage,  purKtuation.  and  grammar.  RightWriter  is  the  first  software  package 
aimed  at  producing  better  writing,  not  more  writing. 

• For  use  on  your  IBM  PC  and 
Compatibles. 

. Comprehensive  User's  Manual 
included. 


. Messages  are  Inserted  directly 
into  text  to  point  out  possible 
errors  and  problem  areas. 

• Easy  to  Use  — only  one 
command  to  learn,  your  word 
processor  does  the  rest 

. Woilis  with  Leading  Word 
Processors  — including 
WordPerfect*.  Microsoft  Word  ®, 
Multi-Mate®.  WordStar®, 
and  others. 


Available  from  your  local  dealer  or: 

I n c O R P O R A TED 
2033  St..  Suite  218 
Sarasota.  FL  33577 
Phooe  Orders  Call: 

Toll  Free  1 (600)  992-0244 

InRorida  1 (813)952-9211 

Price  $95.00 

Add  $4  for  shippirig  and  handling. 
30  Day  fAoney  Back  Guarantee 
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Silicon  1-800-354-733pf^. 

^PECiALUiE^ 


9 9 WWWtTMTMta  TURBO  PC/XT 

256K  Memory,  360K  BrMd  Name  Floppy  Drive, 
135  Watt  Power  Supply  Slide  Cate, 

AT  Style  KeytNwrd,  44MH2  Clock  Speed, 
(Keyboard  Selectable),  8 Expansion  Slots 


6^  MH2  SwHchable,  S12K  RAM  Expmdable 
to  1MB  on  Motherboard,  a 1.2MB  Floppy  Drive, 
192  Wen  Power  Supply,  Dual  Hard  Drive 
8 Roppy  Controller  Card,  AT  Style  Keyboard 
and  clock/calendar  with  Battery  Back-up. 


Turtio  PC  XT  w 640K  & 1 Onve  wWi  Systam  Ofd»r  Only . . 
Turbo  PC  XT  w 640K  & 2 Onves  nWi  Ordtf  Only  . 
PC  AT  8 MH2  « 1024K.  Floppy  with  Systtm  OrOnr  Only 


Turbo  PC  XT  w 640K  8 1 Drive  & 20  MG  urTTri  Syslvn  Order  Only 
Turbo  PC  XT  w 640K,  1 Drive.  30  MG  with  $y$tm  Order  Onty  . . 
PCAT  8 MH/  <iv/l024K.  I 2 (loppy.  30  MG  wNb  System  Order  Only 


AmdrkMoncn 

NEC 

MiM^ 

Offer  ModHs 

nneton  Grapne  Momn 


Leading  Edge  Word  noceuor .... 
Leadvig  Ed^  W/P  vwtn  Spel  I Merg 

MKrouft  Word  311  

MiAmaie  AiMTUge  N 

n nolnsianal  Write 

VoksvMter  3 

Vcaswrittr  Oeluir  Pkfi 

WeMer  New  World  Wbter 

Word  PertealVer  421 

WordStar  w/Tutor  331  

Woribtar  Pro  Pack  33) 

Wordstar  2000  PkA  20 


aocUynaidge  ■ ■ ■ 

Carousel  2.0 

Orsfc  OpUTKer  20  . 
OouUeOOS40. . . 

FasiOack  

Homeoase  2S  . . . . 
MKrosoft  Windows  . 
Norton  LUOes  40  . 

NoceK  

PC  Tools 

SKfekKk  mr^rottoedl 


Ckck  An  Personal  PiMsher 

Harvard  Proteseorui  PtMtfvr ... 

Newynaster 

Pagemaker 

Veniua  fUMsrmg  

MSKerns 

Matt«  MO-2  lOiy  100] 

MaiellMO-2HP|OtylOO| 

MaxM  M2S  (Oty.  toot 

Sony  MD-2  |Oly  100) 

Sony3^|Oly  1001 

SonySU  . 


AuosMKh  350 

Auttswnen  480 

SPack 

Pha  OcvelopMtv 
F%is  Hard  Card  20  Me^Cyte 

Slad^Pkjs 


Harvard  Total  Piqra  Manager  ll 
$ If  Ucrosoft  Prefect  


CompuSenre  SutRf  Ul 

Crossiaft  XVI 

k4ic7osoft  Access 

Mrror 

Remote 

Smancom  n 

WTMtATIVI  SOPTWAtr 

AMBy 

Enaoie  20 

Framework  il 

PF5  IstOoce 

Srrvt  Software  System  3 1 

Sympnony 


8asK  Compiler  lUKmsee^  . . . . 
C ConWier  (Mnosoft)  . . . . . 
Cotnl  Ccmpiltr  IMcrosoA]  . . 
Fortran  CoirfMer  IMKrosoftj  4 0 . 

Lattice  C Compeer 

Macro  Assemuer  (MKrosoft)  . . 

Run  C mterpreter 

Ryan  McFartan  Fortran 

R^McFartviCcbai 

Pascal  Compfer  IMkrosoft]  ■ ■ . 

CUckBasKlO 

TifOoBasK 

Turt»  JtATbo  Pack  (New  Ver  | . 
Turoo  Pascal  WI8087  8 BCD  . . 

Turbo  Prolog  

Tiebo  Prolog  Tootior 

Tiabo  Oatatee  Tool  6n  . . . . 


EGAProsync  .... 
GrapfKS  Master  . . 
Capitam  (No  Memoryl 

VUeo-T 

vegiOekM 


Harvard  Presentation  Grapm  ... 
IWSI  Mouse  (PC  Mouse]  wiOr  Hdo  H 

MKrosoft  Buss  Mouse  60 

MKTOSOft  Owt 

MKrosoft  Serial  Moue  60  

PC  Buss  PkA  Mouse  (New  Ver.J 

PC  Mouse  (New  Ver  I 
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Ordar  Una  Hour*  Mon-Fn  a 30  a m >5:30  p m 

Saturday  9.00  a rrt.-i  00  p m 

Ordar  Procasamg  (602)461-0020  Mon-fn  lOdO  a.i 


Hardware 


SYSTEM  A 

SYSTEM  B 

SYSTEM  C 

SYSTEM  D 

MIT  XY  Monochrom*  Syslom 

MIT  XY  Color  System 

MIT  AT  Monochrome  System 

MIT  AT  Color  System 

MFT  Turbo  XT 

MIT  Turbo  XT 

MIT  6 MHz  AT 

MIT  8 MHz  AT 

MIT  Monographics  Card 

MIT  Color  Card 

MIT  Monographica  Card 

MIT  Color  Card 

With  Printer  Port 

With  Printer  Port 

With  Pnnter  Port 

With  Prmter  Port 

MIT  Ambor  Monitor 

MIT  RQB  Color  Monitor 

MIT  Amber  Monitor 

MfT  ROB  Colw  Monitor 

With  Swivel  Tilt  STancT 

With  Swivel  Tilt  Stand 

MIT  I/O  Sorial/Cloek  Card 

MIT  I/O  Sortal/Clocfc  Card 

MIT  AT  MuM  I/O  Card 

MIT  AT  Multi  I/O  Card 

MrT40ut4tl 

MITAOutltt 

MIT40utle1 

MIT40utlet 

Surge  Suppressor 

Surge  Sujppnffssor 

Surge  Suppressor 

Surge  Suppressor 

Find  hard  disk  files  fast! 


Choose  up  to  3 hey  ■ 
words 


Search  on  partial  keys ' 
(HIG  for  Higgins) 


File  description  in  - 
English 


PoUrii  Zoo  KMper 


AllRi^U  Reserved 


— Zoo  Keeper  File  Sesrch  


>Drsfl  design  document  Higgins  project  HIGGNS.TXr 

Proposed  Expenses  Higgins  project  HIGEXP.WKl 

Advertising  Expenses  Higgins  project  ADEXPHG.WKl 

Press  releese  Higgins  project  PRESS6.PRS 

Pinal  spedflcation  document  FSPEC.TCT 

Advertising  copjr  Tor  Higgins  HELDl.WS 

Draft  nnandal  analysis  PLANl.WK) 

Final  ftnancial  analysis  No.  4 PLAN4.WK1 

Environment  review  repwt  EIR98&DOC 


PlBlnaert  Path-^FUe  F2>lnsertFUe  F4>Erase  FSoFUelnfo  FlO-Search  Screen 


■ You  choose  key  word 
fonnat,  no  restrictive 
structure 


— Disk  address  and  path 


File  name 


Polaris  Zoo  Keeper  is  a ram-resident 
program  that  tames  your  hard  disk 
directory.  Civilizes  the  listings  jungle. 
And  makes  sure  you  find  files  fast, 
easily — in  any  drive,  any  directory. 

Not  A Sorter.  Not  A Shell. 

Zoo  Keeper  doesn't  simply  do  DOS 
shell  commands  or  sort  directories. 
Instead,  it’s  a povietM file  finder.  It 
automatically  pops-up  to  ask  you  to 
tag  each  new  file  with  up  to  3 key 
words  — Plus  a 40-character  com- 
ment. Tags  take  just  seconds  to  create. 
And  once  created  they  save  you  untold 
time  playing  hide  and  seek  in  regular 
and  expanded  DOS  directories. 


Touch  A Key.  Find  A File. 

To  find  a file  just  pop  up  the  search 
screen,  enter  parts  of  one  or  more  key 
words  — in  any  order  regardless  of 
how  they  were  entered  — and  Zoo 
Keeper  will  list  the  name  and 
description  of  every  file  that  fits  your 
parameters.  You  can  use  it  anywhere 
from  the  DOS  prompt  to  the  middle 
of  a document  or  spreadsheet. 

Load  ’em  Up. 

Clean  ’em  Out. 

Vtlien  you've  popped-up  your  selected 
file  name  list,  just  put  the  cursor  on 
the  one  you  want  to  load,  touch 
(enter),  and  you're  in  business.  And 
you  can  also  use  Zoo  Keeper  to  check 
file  contents  for  removing  outdated 
listings.  Simply  check  the  displayed 
descriptions,  point  to  the  ones  you 
want  to  cull  out  of  the  herd  (Zoo 
Keeper  will  compile  them  in  a separ- 
ate list  for  confirmation)  and  zap 
them  with  a single  command.  Quick. 
Easy.  Efficient. 


Save  Time,  Money 
Aggravation. 

Zoo  Keeper  is  designed  to  help  you 
spend  your  time  using  your  computer 
instead  of  wasting  it  wandering 
through  the  trackless  jungles  of  your 
directories.  And  it’ll  make  sure  you 
never  lose  a hard  disk  listing  again! 

All  for  just  $75*. 

Order  Direct  Today 
800/338-5943 

(In  CA  800/231-3531) 
for  IBM  PC,  XT,  AT  & 100%  compat- 
ibles. ‘Add  $6  shipping  & handling, 
6%  tax  in  CA.  30-day  money-back 
guarantee. 
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SOFTWARE 

613  West  Valley  Parkway,  Suite  323 
Escondido,  Cdifomia  92025 
619/743-7800 


Refined  over 
10  years. 
Priced  under 

Electric  Pencil  per 
All  the  word 


processmg 
power  you 
could  want. 


The  first  word  processing  program  is  still  the  best.  Elec- 
tric Pencil  PC.  W;'ve  continually  refined  this  software  clas- 
sic to  meet  the  evolving  needs  of  experienced  professionals 
like  you.  But  Electric  Pencil  PC  has  remained  so  easy  to  use, 
beginners  waste  no  time  getting  started. 

And  no  wonder.  With  our  “Quick  Start  Guide”  you  can  be 
writing,  editing  and  printing  in  less  than  20  minutes.  And  with 
a simple  keystroke  you  can  activate  any  of  500  functions.  Have  a 
question?  The  on-screen  help  and  extensive  tutorial  windows  are 
there  like  a good  friend  with  a manual. 

Sure  you  can  pay  more  for  a word  processing  program.  A lot 
more.  But  why  not  get  all  the  features  you  want  and  save  your 
money.  When  you  put  the  “pencil”  to  it,  it  makes  good  sense! 


• On  screen  underlining  ft  Md  with  monochronie  (colors  on  color  monitor)  * Set 
screen,  text,  underiloed,  bold  ft  mvker  colon  • AD  jmNnpts  In  En^ish  • Recover 
last  delete  * Definable  function  keys  * All  “wort4>rocessing  keys"  are  used  * De- 
signed especially  for  the  IBM  PC  ft  compatibles 

* Ddinabie  screen  width  * Embedded  printer 
contrd  commands  * Automatic  character 
translation  * Chain  disk  files  when 
Include  files  from  disk 
text  * Centering  * hge 
numbering  * Non-printing 
remark  in  text  * Print 
an)’  part  of  text  or 
range  of  pages 
* Over  80  individual 
on  line  help  win- 
dows * 'bg^  be- 
tween main/ 
text  files  * ASGl 

file  save/load  * "Pause"  command  in  text  * Single  word  spell  check  • Customize 
dictionary  * Auto-leam  ft  correct  misspellings  * Build  "specific"  dictionaries 

* Auto  hyphenation  * Dvorak,  French,  German  ft  Spanish  keyboard  drivers  * Auto- 
matic file  backup  * Runs  on  floppy  or  hard  disk  ■ Keyboard  macros  * Disk-based 
macros  * Simple  1 or  2 key  command  structure  * Multiple  search  ft  replace  func- 
tions * User  timed  auto-file  save  • 270  p^  2 color  manual  * Split  screens  (up 

to  6)  • Right  justification. 


yh  disk  available. 


Medical  Dkiionar>  Optional  1 19.95- 
shipping  and  handling  inside  U.S. 
add  an  additH>nal  S5-00  COD  fee. 
On  all  foreign  orders,  shipping  cost  b assumed  by  the  buyer. 
No  foreif^  checks  accepted.  ’ 


O'  PRINT  PREVIEW  TO  SCREEN 
S'  FUUY  MENU  DRIVEN 
S'  100,000  WORD  DICTIONARY 
0*  EXTENSIVE  ON  SCREEN 
TUTORIAL  WINDOWS 
0 NOT  COPY  PROTECTED 
0 WORKS  WITH  ANY  PRINTER 
0 MUm-LINE  HEADERS  & 
FOOTERS 

0 RE-DEHNE  ENTffiE  KEYBOARD 


MONEY  BACK  GUARANTEE 

Eieclrlc  tatdJ  K b uncondMooaUy  gunuiieed 
br  )0  days  (less  shipping).  There  it  a tIO  re- 
stocking ir  (he  disk  enveiope  seal  is  broken 


For  'feus  orders  or  addltiaoai  infermaiion 
CnII  (214)  234-M66.  Mail  in  your  order  today 
or,  far  immediae  shlpneM. 

•CALL  T(XX  FREE 


DEALER  INQUIRIES  WELCOME  l-800-445"9004 


MININL'M  HAIOVAIE  lEQLIIEMENTS  IBM-PC/XT/itT  or  cnopwi- 
Mes  and  'feiMly  l000/i200/300a  I28X  nciDory  one  disk  drive. 
PC-DOS,  MS-DOS  2i)  or  higher.  Color  or  monochrorae  monitor 
MS-DOS  is  a iradonark  of  Microsoft  Carp.  IB.M  and  PC-OOS  2i) 
are  regwend  iradeinarks  of  imeniaUooal  Business  Machine  Corp 
fandy  is  a registered  irademarfc  of  The  'fendy  Carp  Electric  Pencil 
PC.  PendJ  liior  and  PC  Proofreader  are  registered  trademarks  of 
Elearic  Software  Carp 


WINNER  OF 
THE  GOLD  MEDAL 
ft  PROGRAM  OF 
THE  YEAR  AWARD 
CREAnVE 
COMPUTING 
MAGAZINE. 


ELECTRIC  SOFTWARE  COHPORATIOW 
B230  MAflKVILi£  DR.  DALLAS,  TEXAS  75S43 
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Integrated  project  planning  software 
with  fullscreen  graphics,  zoom 
and  scroll. 


NOW  THE  BIG  PICTURE 
FITS  ON 

THE  SMAU  SCREEN, 


With  Project:Vision.  even  bu^  people 
can  do  ttie  right  things,  the  right  way,  right 
now.  And  keep  complex  projects  under  con- 
trol without  aggravation. 

ProJect:Vision  is  the  first  integrated 
project  planning  software  designed  for  man- 
agerswith  too  much  to  manage. 

Even  if  you’ve  never  used 
I a Gantt  Chart  or  the 
atical  Path  Method 
are,  you'll  feel  right 
fat  home.  In  fact  many 


CIRCLE  173  ON  READER  SERVICE  CARD 


spreadsheet  users  start  creat- 
ing project  plans  without  ever 
cracking  the  manual. 

ProjectYision  zooms  in  on 
five  levels  of  detail  to  show 
you  how  you're  doing.  And  ft's 
easy  to  update  others  on  your  progress 
with  the  built-in  report  generator.  It  also 
links  directly  to  Lotus  1-2-3  for  forecasting. 

At  just  $349,  ProjectrVision  could  pay 
for  itself  in  the  first  month  you  own  it 
Perhaps  sooner  if  you  purchase  a site 
license.  Why  waft  another  day?  See  it  on 
a screen  near  you  by  calling  Inmax  at 
1-800-922-7774.  In  Washington  state, 
call  l-800-648-'7775.  Or  write  to  us  at 
200  West  Thomas  Street  Suite  110, 
Seattle.  Washington  98119. 

ProucuVisioh 

IMnCRATED  PROJEaPlANNINC 
FROMINMAX 


Lotus  B a registered  trademark  of  Lotus  Development  Gxp. 


Think  You 
Need  an  AT? 


Think  Again. 


TABLE  OF  BENCHMARK  RESULTS 


This  table  shows  the  results  of  the 
processor/coprocessor  speed  tests  us* 
ing  the  April  1986  release  of  PC 
Magazine's  'PC  Labs  Benchmark 
Tests'  These  are  public  domain  pro- 
grams, and  are  available  on  diskette 


from  PC  Magazine,  or  via  the  PC 
Magazine  bulletin  board.  These 
results  were  obtained  by  us  at  PCSG, 
and  are  not  yet  official  published  PC 
Magazine  figures. 

The  last  line  in  the  table,  the 


Norton  System  Information  Test,  is 
not  from  PC  Magazine,  but  is  part  of 
the  popular  'Norton  Utilities.'  The 
version  we  used  was  3.1,  which  is  the 
latest  version  but  may  not  give 
identical  results  to  older  versions. 


IBM  PC  IBM  AT 

BREAKTHRU  286 

Clock  speed  in  MHz  (IBM  PC  is  4.77) 

4.77 

6 

8 

12 

Empty  Loop 

1 

1.99 

3.34 

5.15 

Integer  add  from  memory 

1 

3.35 

4.41 

6.02 

Integer  multiply  from  memory 

1 

6.06 

6.55 

8.3 

Floating  point  without  coprocessor 

1 

3.33 

4.42 

5.76 

Prime  number  test 

1 

1.95 

2.85 

3.7 

Lotus  123  macro  (640K) 

1 

IM 

3.69 

4.62 

Lotus  123  macro  (256K) 

1 

1.77 

3.54 

4.38 

Norton  System  Information  Test 

1 

5.73 

7.34 

10.2 

In  every  case  but  clock  speed  the  numbers  indicate  how  many  times  faster  a test  is 
performed  than  on  a regular  IBM  PC. 

/ 


3.5  INCH  SOFTWARE  NOW  IN  STOCK  CALL! ! 


Software 

Word  Proce»sing/ 
OesKtui'  Pub'l9^ln0 
FANCY  FONT 
FINAL  WORD  II 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD  3.1 
MULTIMATE 
MULTIMATE 
ADVANTAGE-NEW 
LOTUS  MANUSCRIPT 
OFFICE  WRITER/ 
SPELLER  5.0 
PAGEMAKER 
PFS:  PROF  WRITE 
TURBO  LIGHTNING 
VENTURA  PUBLISHER 
VOLKSWRITER  3 
WORD  PERFECT  4.2 
WORDSTAR  PRO  4.0 
WORDSTAR  2000 -t- 
XYWRITE  III 

Database  Systems 
CLIPPER 
DB  XL 

DBASE  III  PLUS-NEW 

FOXBASE  -f 

GENIFER 

KMAN  2 

PARADOX 

PFS:  PROF  FILE 

Q&A 

QUICKSILVER 
R BASE  SYSTEM  V 
RAPIDFILE 
REFLEX 
REVELATION 

Spreadsheets/ 
i'^t'>/;rated  Packages 
ENABLE 

FRAMEWORK  ll-NEW 
JAVELIN 
LOTUS  1-2-3 
LOTUS HAL 
MULTIPLAN 
OPEN  ACCESS  II 
SMART  SYSTEM 
SUPERCALC  4 
SYMPHONY 

Communtcalions 
CARBON  COPY 
CROSSTALK  XVI 
CROSSTALK  MKIV 
RELAY  GOLD 
SMARTERM  (PERSOFT) 
SMARTCOMII 

Statistics 
SPSS/PC  V 
STATGRAPHICS 
STATPAC  GOLD 
WALONICK 
SYSTAT 


SI  39 
S229 


$269 

$249 

$279 

$359 

$249 
$499 
$119 
$ 65 
$569 
$145 
$195 
$249 
$289 
$199 


$389 
$ 99 
$415 
$219 
$209 
$299 
$389 
$145 
$219 
$ 339 
$349 
$239 
$ 89 
$499 


$339 
$415 
SCall 
$309 
$ 109 
$ 125 
$289 
$429 
$319 
$449 


$399 

$469 


THE  INCREDIBLE  JACK2 
“Electronic  Workspace” 

bom 

Do  Wordprocessing,  Spreadsheets,  Database  and 
Graphics  ail  on  one  screen  at  the  same  time. 

Normally  priced 
at  $c 


$Q^95 

with  purchase  over  $1,000. 


•CALL  FOR  SHIPPING  COSTS 


(i-  a hies 

CHARTMASTER  $209 

OIAGRAPH  $309 

DIAGRAM  MASTER  $189 

FREELANCE  PLUS  $349 

GEM  DRAW  $189 

GRAPHWRITER  COMBO  $349 
HARVARD  PRESENTATION 
GRAPHICS  $229 

IN-A-VISION  $289 

MAPMASTER  $219 

MS  CHART  $189 

PC  PAINTBRUSH  PLUS  $109 
PICTURE  PERFECT  $245 

PROOESIGN  II  $159 

PUBLISHERS 

PAINTBRUSH  $219 

SIQNMASTER  $139 

WINOOWS/DRAW  $159 

Nelwoik  A;  i.iications 
CROSSTALK  XVI  $399 

DBASE  III  LAN  PAK  $599 

KMAN  2 $899 

MULTIMATE  $599 

MULTIMATE 

ADVANTAGE  $729 

REVELATION  $299 

WORDPERFECT 
SERVER  $309 

WORDPERFECT 
STATION  $ 75 

Accounting 

BPI  $179 

GREAT  PLAINS  $499 

COMPUTER  ASSOC  $ 399 

ONE  WRITE  PLUS  $159 

OPEN  SYSTEMS  $409 


Er^vironmenls 
GEM  DESKTOP 
LOTUS  METRO 
MS  WINDOWS 
SIDEKICK 


Ptc  ,•  t Managoinenl 

HARVARD  TOTAL 
PROJECT  MANAGER  II  $329 
MICROSOFT  PROJECT  $249 
PROJECT  SCHEDULER 
NETWORK  $379 

SUPERPROJECT  PLUS  $319 
TIMELINE  2.0  $259 

t..•'lOUd>j''.'s/Utlll(les 
APL-i-  V6.0  $369 

COPYWRITE  $ 45 

FASTBACK  $ 89 

LAHICEC  $219 

NORTON  ADV 

UTILITIES  $ 89 

MICROSOFT  C 
COMPILER  $279 

MACE  UTILITIES  S 65 

MS  FORTRAN  4.0  $279 

10IR  + $ 69 

QUICKBASIC  $ 69 

TURBO  BASIC  $ 69 

TURBOC  S 69 

TURBO  PASCAL  S 69 

TURBO  PROLOG  $ 69 

XENIX  $Call 

ProduCtIvily  Tools 

ORG  -f  $ 69 

INTERACTIVE 

EASYFLOW  $ 125 

SMARTNOTES  $ 49 

VP  EXPERT  $ 59 

EUREIKA  $ 69 

SIDEWAYS  S 39 

Hardware  * 


Monitors 

AMOEK310A  $149 

AMDEK410A  $ 169 

AMDEK  600/722  $409/519 

AMDEK1280  S 779 

NEC  MULTISYNC  S579 

PRINCETON  HX-12  $439 

PRINCETON  MAX-12E  $169 

PRINCETON  HX-12E  $529 

SONY  MULTISCAN  $699 


DrSbiav  Boards 
ATI  EGAWONDER-t- 
HERCULES  GRAPHICS 
CARO  PLUS 
HERCULES  COLOR 
CARO 
NECGB1 
PARADISE  AUTO 
SWITCH  EGA  480 
QUAD EGA PROSYNC 
QUADRAM  EGA'f 
TSENG  EVA  480 
VI0EO7VEGA  DELUXE 


Modems 
HAYES  1200 
HAYES  1200B 
HAYES  2400 
HAYES  2400B 
MIGENT  POCKET 
TRANSET1000 
USROBOTICS1200 
USROBOTICS1200B 
US  ROBOTICS  24006 
VENTEL2400 
VENTEL2400B 
WATSON 


$Call 

SCall 


AST  PREMIUM  286 
WYSE286  PC 
PANASONIC  BUSINESS 
PARTNER  SCall 

TOSHIBA3100/1100-I-  SCall 


$39 
$65 
$65 
$59 

CIRCLE  101  ON  READER  SERVICE  CARD 


Emulation  Boards 
AST  521 1-11  4 
FORTE  PJ 
IRMA 

SMART  ALEC  5251 


$399 

$339 

$289 

$369 

$399 


$379 

$359 

$579 

$529 

$159 

$279 

$139 

$109 

$189 

$409 

$409 

$339 


$629 

$775 

$725 

$589 


Multifunction  Boards 
AST  ADVANTAGE 
(128K) 

$349 

AST6PAKPLUS<64K) 

$ 169 

AST  I/O  MINIM 

$ 119 

AST  PREMIUM 

$169 

AST  RAMPAGE  PC 

$279 

ASTRAMPAGEAT 

$439 

INBOARD  386AT 

$1350 

INTEL  ABOVEBOARD 

SCall 

ORCHID  386 

$949 

PC  TURBO  266(1MB) 

$749 

PC  TINY  TURBO  286 

$449 

OUA06OARD  (OK) 

$ 109 

Printers/Plotlers 

EPSON  EX-1000 

$ 549 

EPSON  FX-86E 

$ 359 

EPSON  FX-286E 

$ 499 

EPSON  LQ-1000 

$ 675 

HP  7475A 

$1499 

HP  LASERJET  II 

$1875 

NEC  3550 

S 789 

OKIDATA192  -t- 

S 379 

OKIDATA193  + 

$ 549 

OKIDATA  292 

S 539 

OKIDATA  293 

$ 689 

TOSHIBA  P321 

$ 499 

TOSHIBA  P341E 

S 769 

TOSHIBA  P351 

MOOEL2 

$1049 

Mass  Slorage/Backup 
IOMEGA  20 -4  20 
W/INTFC 

$2599 

IRWIN  1200  20MB 

INT 

$ 469 

IRWIN  145AT  40MB 

INT 

$ 579 

IRWIN  445  AT  INT 

$ 679 

MOUNTAIN 

BERNOULLI  20 

$1599 

PLUS  HARDCARD  20MB 

$ 675 

PRIAM  42MB  AT 

$799 

PRIAM  60MB  AT 

$1099 

SEAGATE  225  W/INT 

$ 349 

SEAGATE  ST238W/1NT 

$ 389 

SYSGEN  SMART  IMAGE 
60MB  (INT) 

$ 619 

TALLGRASS 

SCall 

TECMAR  QIC-60AT  TBU 
(INT) 

$1199 

/•-‘tworks 

ARCNET 

SCall 

AST  PC  NET 

SCall 

NOVELL 

SCall 

ORCHID  PC  NET 

SCall 

Inpyl  Devices 

KEYTRONICS  5151 

$169 

KEYTRONICS  5153 

$299 

MICROSOFT  MOUSE 

$129 

PC  MOUSE/PAINT  + 

$109 

Accessories 

CURTIS  RUBY 

$ 59 

DATASKIELD  S-100 

S 69 

GILTRONIX  SWITCHES 

SCall 

LOGICAL  CONNECTION 

$329 

MASTERPIECE  PLUS 

$ 129 

MICROFAZERII 

$269 

2S6K  RAM  SET 

$ 39 

8087  MATH  CHIP 

$ 119 

80287  MATH  CHIP 

$ 189 

FREE  SHIPPING 

on  all  orders  over  SiOOO.OO.  credit  card  orders 
and  prepaid  orders. 
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WhAT’S  a power 

USER  TO  DO? 


The  best  things  in  life  don’t  come  easy  or  cheap.  Choosing  a top-of-the-line  computer  that 
does  everything  is  enough  to  drive  anyone  to  distraction. 


I’ve  got  a problem.  I’ve  got  to  buy  a 
new  computer.  Thi.s  is  a really  tough 
decision  right  now. 

Let  me  clarify.  I don’t  want  just  any  old 
wimpy  computer.  I’m  a pundit,  alter  all, 
and  I’ve  got  to  have  the  latest  and  greatest, 
which  means  a computer  with  a 32-bit  pro- 
cessor, lots  of  memory  and  storage,  and 
powerful  software.  On  that  basis,  I have 
four  choices. 

As  I write  this  column,  I can  go  out  and 
buy  a Compaq  Deskpro  386.  Or  I can  wait 
about  a month  and  buy  an  Apple  Macin- 
tosh II . Or  I can  wait  until  sometime  be- 
tween July  and  September  and  buy  an  IBM 
Model  80-041.  Or  I can  wait  another  3 
months  and  buy  an  IBM  Model  80-111. 

If  I buy  a Deskpro  386  right  now,  I’ll 
have  to  spend  about  $6,500  at  list  price  to 
get  the  box,  which  includes  a 16-MHz  pro- 
cessor, 1 megabyte  of  memory,  and  40 
megabytes  of  hard  disk  storage.  With  a 
Deskpro  386, 1 will  be  able  to  keep  using 
the  high-resolution  multiscanning  moni- 
tor, the  multimode  graphics  board,  the  mo- 
dem, network  adapter,  facsimile  board, 
and  expanded  memory  board  I now  own. 

I will  also  be  able  to  use  the  new  operat- 
ing system,  OS/2,  that  IBM  and  Microsoft 
have  promised  to  deliver  sometime  next 
year  in  addition  to  all  of  the  DOS  3.3  soft- 
ware I already  have.  But  when  that  operat- 
ing system  is  delivered,  I will  have  to  first 
wait  for  and  then  buy  the  amazing  new  ap- 
plications that  are  supposed  to  become 
available  for  it  sometime  in  late  1988  or 
early  1989.  In  addition,  if  all  the  board 
makers  and  software  developers  begin  to 
support  the  graphics  modes  and  bus  of 


IBM’s  PS/2  computers,  I may  run  the  risk 
of  not  being  able  to  use  some  of  those 
products. 

If  I wait  a month  to  buy  an  Apple  Mac- 
intosh II  when  it  ships.  I’ll  have  to  spend 
about  $5,500  at  list  price  to  get  the  box, 
which  also  includes  a 1 6-MHz  prxxtessor, 
1 megabyte  of  memory,  and  40  megabytes 
of  hard  disk  storage.  I will  also  have  to  buy 
a $1 ,000  color  monitor,  a $500  video 
board,  and  any  other  adapter  boards  I 
might  need  (although  one  network  adapter 
is  already  built  in)  when  they  become 
available.  To  be  fair,  though,  since  I al- 
ready own  two  external  hard  disks  totaling 
60  megabytes.  I could  get  away  with  the 
floppy-only  version  of  the  box  for  $3,900. 
That  makes  the  total  price  about  $6,5(X). 

COMPATIBLE  APPLE  I also  know  that 
I will  be  able  to  use  Apple’s  new  multitask- 
ing operating  system  for  the  Macintosh, 
and,  unlike  with  the  Compaq  or  the  IBM,  I 


know  that  virtually  all  of  my  old  Macin- 
tosh software  will  continue  to  work  with 
this  new  operating  system.  Indeed,  if  I also 
wanted  to  run  most  of  my  PC  software  on 
the  Macintosh.  I could  combine  the  two  by 
buying  a $ 1 ,500  board  set  and  $400  disk 
drive  for  the  Macintosh  that  would  give  me 
a full-blown,  8-MHz.  80286-based  PC 
that  could  run  the  software  that’s  got  driv- 
ers for  the  old  monochrome  and  col- 
or/graphics adapters. 

If  I wait  until  this  summer  to  buy  an 
IBM  PS/2  Model  80-041,  I will  have  to 
spend  about  $7,000  at  list  price  to  get  the 
box,  which  will  include  the  same  proces- 
sor, memory,  and  hard-disk  storage.  Un- 
fortunately, I will  also  have  to  spend  $600 
to  get  the  14-inch  color  monitor  (since  old 
monitors  don’t  work  with  the  new  comput- 
ers, although  the  video  adapter  is  now  built 
in),  and  I will  have  to  replace  all  of  my 
adapter  boards  to  accommodate  the  new 
PS/2  bus,  including  the  modem,  network 
board,  memory  expansion,  and  facsimile 
board,  which  prxrbably  comes  to  another 
$3,500  or  so.  (Unless  add-in  companies 
are  real  quick,  1 will  also  have  to  buy  all 
those  cards  from  IBM.  which  isn’t  current- 
ly offering  a facsimile  board.) 

Once  I’ve  done  all  of  that,  though,  I 
will  also  be  able  to  use  most  of  my  existing 
software  (except  that  which  is  "timing-de- 
pendent”:  offhand,  I can’t  say  which  of 
my  programs  fits  that  description).  And  1 
know  that  I will  be  able  to  use  the  new  op- 
erating system  and  its  new  applications 
and  that  those  applications  will  probably 
perform  better  than  they  would  on  a ma- 
chine like  the  Deskpro  386. 
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Last,  if  I wait  until  this  fall  to  buy  an 
IBM  PS/2  Model  80-111,  1 will  have  to 
spend  about  $ 1 1 ,000  to  get  the  box,  which 
includes  a 20-MHz  processor,  2 mega- 
bytes of  memory,  and  1 15  megabytes  of 


hard  disk  storage.  As  with  the  Model  80- 
041 , 1 will  end  up  spending  a lot  of  money 
replacing  all  of  my  adapter  boards  and  my 
monitor  and  will  get  the  same  access  to  old 
and  new  software. 


EXPENSIVE  CHOICES  So  there  I am, 
faced  with  a purchasing  decision  that  could 
set  me  back  from  $6,500  (without  access 
to  Macintosh  software)  to  $8,000  (with  ac- 
cess to  both)  to  about  $ 1 1 ,0(X)  (again  with- 
out access  to  Macintosh  software)  to  about 
$14,000  (for  better  performance,  more 
storage,  but  no  access  to  Macintosh  soft- 
ware). 

What’s  a power  user  to  do,  for  gosh 
sakes?  On  any  of  these  systems,  1 will  be 
able  to  mn  most  of  my  existing  PC  soft- 
ware. But  only  on  the  Macintosh  will  I be 
able  to  mn  Macintosh  software.  (It’s  im- 
portant for  pundits  to  know  what’s  going 
on  in  other  parts  of  the  industry.  And,  re- 
grettably, many  of  the  fancy  new  applica- 
tions that  I’m  supposed  to  be  able  to  get  on 
OS/2  already  exist  on  the  Macintosh.)  But 


■ I’m  going  to  have 
to  buy  two  computers,  a 
Macintosh  II  and  a PS/2 
Model  80-041 , which  will 
set  me  back  $15,000. 


the  Macintosh  gives  me  only  the  possibili- 
ty, not  the  a.ssutance,  of  being  able  to  mn 
the  new  OS/2  stuff. 

Indeed,  the  sad  fact  is  that,  to  be  sure 
that  I can  mn  software  from  both  environ- 
ments and  still  get  the  whizzy  new  operat- 
ing system  and  coprocessor  cards  that  will 
mn  on  the  new  I BM  bus , r m going  to  have 
to  buy  two  computers,  a Macintosh  II  and 
a PS/2  Model  80-041,  which  will  set  me 
back  somewhere  around  $15,000. 

It  sure  is  getting  expensive  to  be  a pun- 
dit. (Does  anybody  have  any  spare 
change?)  Of  course,  I could  always  stick 
with  my  wimpy  old  computers,  get  a real 
job,  and  let  IBM,  Apple,  and  Compaq 
fight  it  out  for  another  year  or  so.  That  way 
I can  wait  for  all  this  operating  system  stuff 
to  sort  itself  out  and  then  go  out  and  buy  the 
one  computer  that  will  do  everything  I 
want.  But  then  I couldn’t  be  a pundit  any- 
more, and  it’s  too  much  fun  writing  these 
crazy  columns.  SIB 


When  Your  Writing 
Is  All  He  Sees... 


Write  Right  With  RightWriter  : . . 

THE  Intelligent  Grammar  & Style  Checker 

RightWriter  is  a writing  tool  to  help  you  produce  clear,  powerful  business  writing.  The 
system  uses  pattern  recognition  technology  to  proofread  documents  for  enx)rs  in 
style,  usage,  punctuation,  and  grammar.  RightWriter  is  the  first  software  package 
aimed  at  producing  better  writing,  not  more  writing. 


• For  use  on  your  IBM  PC  and 
Compatibles. 

• Comprehensive  User’s  Manual 
included. 

• Messages  are  Inserted  directly 
into  text  to  point  out  possible 
errors  and  problem  areas. 

• Easy  to  Use  — only  one 
command  to  learn,  your  word 
processor  does  the  rest. 

• Works  with  Leading  Word 
Processors  — Including 
WordPerfect  ®.  Microsoft  Word 
Multi-Mate®.  WordStar®, 
and  others. 


1-  P"'-'  «« 


Available  from  your  local  dealer  or: 

Righ^MfV 

inCORPORATED 
2033  \W5od  St..  Suite  218 
Sarasota.  FL  33577  Q 

Phone  Orders  Call:  1-^ 

ToU  Free  1 (800)  992-0244  = 

In  Rorida  1 (813)  952-921 1 " 

Price  $95.00  * 

Md  M for  shippir>g  and  handling. 
30  Day  Money  Back  Guarantee 


CIRCLE  479  ON  READER  SERVICE  CARD 
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Silicon  1-800-354-733^ 

^PECiALUiE^ 


“T»p 


£ 


$ 


346 


With  System 
A or  B Only 


$ 


93& 


, MiHiuiiinni  H 

r«v7»r  TURBO  PC/XT 

25(K  Memory,  360K  Brand  Nanw  Floppy  Drive, 
135  Watt  Povier  Supply  Slide  Caae, 

AT  Style  Keyboard,  4MHz  Clodi  Speed, 


At 


With  Systom 
CorO  Only 

PC/AT 

6-8  MHz  SwHctuble,  512K  RAM  Expmdabte 
to  1MB  on  Mothert)oard,  a 1.2MB  Floppy  Drive, 
192  Watt  Power  Supply,  Dual  Hard  Drive 
& Roppy  Controller  Card,  AT  Style  Keyboard 
and  clock/calendar  with  Battery  Back-up. 


SYSTEM  A 

SVSTBM  B 

SYSTEM  C 

SYSTEM  D 

MIT  XY  Monocfirom*  Sybtbin 

MIT  XY  Color  Systtm 
UITTurborr 

MIT  AT  MonochroRW  Systom 

MIT  AT  Color  Systam 

MIT  8 MHz  AT 

MITTurboXT 

MIT8MH2AT 

MIT  Monographicb  Card 

MIT  Color  C«rd 

MIT  Monograwhics  Card 

MIT  Color  Card 

W/thPnnlnrPoft 

With  Printer  Port 

WiffiPnnlerPort 

With  Printef  Port 

MIT  Ambbr  MonHor 

MIT  RGB  Color  Monitor 

MIT  Ambar  Monitor 

MIT  RGB  Color  MonHor 

IVitfi  Swivel  Tilt  Stand 

MIT  I/O  Swial/Clock  Card 

MIT  I/O  Sortat/Clocli  Card 

With  Swrvel  Tilt  Stand 

MIT  AT  Multi  I/O  Card 

HTTATMuNIKICard 

MITAOuUtt 

MITAOutlat 

MfTAOutiat 

MITAOuttat 

Surge  Suppressor 

Surge  Suppressor 

Surge  Suppressor 

Su^TO  S(/ppressor 

Turbo  PC  XT  w 640K  & 1 Drive  mWi  Sftim  Ordfr  Only S 379 

TurboPCXTw640Ka2Dnv«siMMSys«vmOrbVrOMy S 456 

PC'AT  8 MH2  w t024K.  \ 2 Fiopm  with  Sy$mi  OrOtr  (My $980 


TurboPC  XTw640K&  1 Dnvea20MG»W>$r*lMi(MbrOMy I 749 

Turbo  PC  XT  w 640K.  1 Onve.  30  MG  nWi  Sytim  Ordtr  Only $ 619 

PCAT8MH2  W/I024K.  ^Floppy.  30MC  wMbSyWemCMerOrVy  $1566 


Hardware 


Software 


Amdek  Marworr CjH 


MuKnync $ $4? 

Other  Mottts CaV 

Pmrton  Graphc  Monton CaN 


Moon  80 $IW 

Mode*  120  lOM 

Model  140  2444 


AlpiAIModeb  Cai 

Bnxfwr  Mitcn CaN 

OHzen  Mten 

MSP- 10 1 244 

MSP-15 JS4 

MSP-20  304 

P«P-25  454 

Premer  35  445 

1200  »*4 

Diablo 

0-25  464 

635  754 

Otanle 

150 $ 244 

EptonPrlfflm CaU 

HcwMi-Padurd 

UserJeiSeml 1834 

NEC 

3510. 3550  724 

8810. 8850  1054 

P-6 424 

P-7 614 

P-9 424 

Oktdau Call 

Pviasn 

toeoi 114 

1091  1 245 

10921 314 

1592  385 

1595  465 

3131  224 

3151  364 

StarMoenla CaH 

ToMba 

321SI CM 

34IE 665 

351  Modem 844 

351  Color 1624 

Owne 

101  PlifiCieen 1 315 

lOlPlusAmBer 315 

eyit 

30  28S 

50  354 

75  565 

85  425 

BemoumaoR  MSK  OtfVn 

10  Meg 1 865 

TOMeg 1144 

40  Meg 1724 

Seoale  20  MG  imWD  Controller  334 


won  ptQcissots 

(eaang  Edge  VPard  ftoceuar 1 25 

lf«tng  Ed^  VIP  wm  Spel  6 Merg 54 

MKTOUftWordSII  175 

MuRHTuteAdvnageN CaN 

PF5  PtcNesKirul  Write 84 

Vaacsvwiter3 136 

Volawnter  Deluxe  Plus 54 

WetHter  New  World  Wmer 72 

word  PerteafVer  421 >*5 

Wordstar  wrTutor  33 1 162 

Wordstar  Pro  Pack  3 31  233 

Wordstar  2000  Hus  20  278 


LoDis  1-2-3  Ver  201 Cab 

MJOplar)  3.0 108 

Si*ertalt4 Ca« 

Twei.  ** 


. 1375 


Ootars  & Sense  w/Forecast 1 42 

Totias  Marugni  Toia  Money 105 

DOKTOf  PWUSMWM 

CIck  Art  ftrsonal  AjOksher .*  S9 

Harvard  ftotessnnal  ftjbtsher 324 

Nrwsmaster 40 

Pagemaker 474 

Ventura  PuCisneig  <84 

omurm 

Maxel  MO-2  (Q^  t00| 1250 

Mate*  MD-2HP  tO»  100]  185 

MaielM2S|Oty  I00|  65 

Sony  M}-2  (0^  lOOj 85 

Sony  3'/JlOty  1001 107J0 

Lv,..c'z.  ao 


CompuServe  Starter  Ke 114 

CfOSStabXVI 88 

Mcrosofl  Access 137 

Mirror 33 

Remote 80 

Smartcom  II 74 

MrraMATiva  soTTWAtr 

Abity 1 55 

Enable  20 324 

Frarrwwork  II 3« 

PFS  IstOnce 82 

Smart  Software  Astern  3 1 404 

Vnphony 444 

WAfMOWa 

Harvard  Ptesenotnn  Grapho 174 

IMS!  Mouse  |PC  Mousel  wCr  Halo  II 1 42 

Mcrosolt  Buss  Mouse  60 103 

MKrosoftOian 163 

Microsoft  Serial  Mouse 60 IIS 

PC  Buss  Plus  Mouse  (New  Ver  I 44 

PC  Mouse  {New  Ver  I . 


MTABASI  ■AHAOnDfr 

Opper  

dBase  M Pkjs sii 

oe-xi 82 

Baeka 55 

Paradox 354 

PFS  FTolessianai  F4e >12 

Reveiackjn 444 

RBaseSOOOSyaemV ON 

imunn 

Brocktyn  8ndge 1 75 

CanMel20 21 

Disk  Optmaer  20  24 

OoutaeDaiO 25 

Fasffiadt 00 

Homebase  2.5 40 

Miaoscft  wnkMS ...  55 

Norton  UMtn  40 48 

Noiell  45 

PC  Tools 14 

SMeinck  {UnprotrcMI 45 


Harvard  Total  Pnyea  Manager  R 1282 

MKrosoft  Profea  214 


. 235 


Ttnekne  2 


Basic  Compeer  (MKrosor^ 1214 

C Compiler  {Mrrosoft)  244 

Cobol  Compiler  (MKrosoni 385 

Fortran  CorivNer  IMcrosoftl  40  244 

lattice  C Compeer 236 

Macro  Assembler  [Mcrosoft]  83 

Run  Cmterpreter 65 

Ryat  McFartai  Fonran 334 

R^  McFadan  Cobol 534 

Pascal  Compeer  (Mcrosceil 165 

OuckSasKlO 55 

Turtx)  Basic 55 

TunoJunbo  Pack  [New  ver  ) 154 

TifOo  Pascal  vyflOe?  $8CO 55 

Turtio  Prolog  54 

Tumo  frotog  TootXK 55 

Turbo  DataBase  Tool  Ben 38 


run^  wntnout  Nooce 


No  Aao.  FPO,  or  ntemanonai  orders,  please 
Persoryai  and  Company  Checks  WM  Delay  Vi^pv^  3 ttreeks 

Pneev  Terms  and  AvaeatkiRy  Sutnect  to  Cna - *■  -- 

^ aSbtorCOD  Orders 
Ab  sm«i  Ar*  nttal 

We  Oo  Not  Guarattiee  IMacMne  CompaUbliny 

uau4  mONMtAOfcP  r Agn 


2034  WM  Southern  i Mom.  Anzone  eS202 

• Order  Une  Hours:  MorvFn  8 30  a.m  -SM  p m 
Selurday  9b0  a.m  -1  OO  p.m 

• Order  Proceeemg  (602)  461  -0020  MotvFn  lOOO  e.m  -300  p m 


Find  hard  disk  jSles  fest! 


CiHiTright  1887 


C:\WS4 

C:\LOTUS 

C:\LOTUS 

C:\W54 

C:\MW 

C:\WP 

C:\LOTUS 

C;\LOTUS 

C:\1IW- — 


End  of  List 


You  choose  key  word 
format,  no  restrictive 
structure 


Disk  address  and  path 


File  name 


PoUrii  Zoo  Keeper 


AU  RighU  Reserved 


— Zoo  Keeper  rile  Seerch  

Key2:08/08/4I  Kq^iN 


choose  up  to  3 key 
words 


Search  on  partial  keys  '' 
(HR)  for  Higgins) 


File  description  in  - 
English 


->Drafldesign  document  Higgins  project  HIGGl^TXT 

Proposed  Eipenses  Higgins  project  HIGEXP.WKI 

Advertising  Expenses  Higgins  project  ADEXPHG.WKl 

Press  releese  Higgins  project  PRESS6.PRS 

Pinei  spedncstion  document  FSPEC.TXT 

Advertising  cop}' for  Higgins  HELOl.WS 

^ Drmfl  Rnendel  enelysis  PLANLWKl 

Pinei  ftnendal  anejjnis  No.  4 PLAN4.WK1 

Enviranmenl  review  report  EIS98B.DOC 


Pl>lnsertPeth'»Pi]e  P2>InsertPUe  P4>Erase  P6-PUeInfo  P10«Seerch  Screen 


Polaris  Zoo  Keeper  is  a ram-resident 
program  that  tames  your  hard  disk 
directory.  Civilizes  the  listings  jungle. 
And  makes  sure  you  find  files  fast, 
easily  — in  any  drive,  any  directory. 

Not  A Sorter.  Not  A Shell. 

Zoo  Keeper  doesn’t  simply  do  DOS 
shell  commands  or  sort  directories. 
Instead,  it’sapowerful^^feyfwr/er.  It 
automatically  pops-up  to  ask  you  to 
tag  each  new  file  with  up  to  3 key 
words  — Plus  a 40-character  com- 
ment. Tkgs  take  just  seconds  to  create. 
And  once  created  they  save  you  untold 
time  playing  hide  and  seek  in  regular 
and  expanded  DOS  directories. 


Touch  A Key.  Find  A File. 

To  find  a file  just  pop  up  the  search 
screen,  enter  parts  of  one  or  more  key 
words  — in  any  order  regardless  of 
how  they  were  entered  — and  Zoo 
Keeper  will  list  the  name  and 
description  of  every  file  that  fits  your 
parameters.  You  can  use  it  anywhere 
from  the  DOS  prompt  to  the  middle 
of  a document  or  spreadsheet. 

Load  ’em  Up. 

Clean  ’em  Out. 

when  you've  popped-up  your  selected 
file  name  list,  just  put  the  cursor  on 
the  one  you  want  to  load,  touch 
(enter),  and  you’re  in  business.  And 
you  can  also  use  Zoo  Keeper  to  check 
file  contents  for  removing  outdated 
listings.  Simply  check  the  displayed 
descriptions,  point  to  the  ones  you 
want  to  cull  out  of  the  herd  (Zoo 
Keeper  will  compile  them  in  a separ- 
ate list  for  confirmation)  and  zap 
them  with  a single  command.  Quick. 
Easy.  Efficient. 


Save  Time,  Money 
Aggravation. 

Zoo  Keeper  is  designed  to  help  you 
spend  your  time  using  your  computer 
instead  of  wasting  it  wandering 
through  the  trackless  jungles  of  your 
directories.  And  it’ll  make  sure  you 
never  lose  a hard  disk  listing  again! 

All  for  just  $75*. 

Order  Direct  Today 
800/338-5943 

(In  CA  800/231-3531) 
for  IBM  PC,  XT,  AT&  100%  compat- 
ibles. *Add  $6  shippings  handling, 
6%  tax  in  CA.  30-day  money-back 
guarantee. 
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POLARIS 

SOFTWARE 

613  West  Valley  Parkway,  Suite  323 
Escondido,  California  92025 
619/743-7800 


The  first  word  processing  program  is  stiii  the  best.  Eiec- 
tric  Pendi  PC.  VKe’ve  continualiy  refined  this  software  cias- 
sic  to  meet  the  evoiving  needs  of  experienced  professionals 
like  you.  But  Electric  Pencil  PC  has  remained  so  easy  to  use, 
beginners  waste  no  time  getting  started. 

And  no  wonder.  With  our  "Quick  Start  Guide"  you  can  be 
writing,  editing  and  printing  in  less  than  20  minutes.  And  with 
a simple  keystroke  you  can  activate  any  of  500  functions.  Have  a 
question?  The  on-screen  help  and  extensive  tutorial  windows  are 
there  like  a good  friend  with  a manual. 

Sure  you  can  pay  more  for  a word  processing  program.  A lot 
more.  But  why  not  get  all  the  features  you  want  and  save  your 
money.  When  you  put  the  “pencil”  to  it,  it  makes  good  sense! 


* On  screen  underlining  & bold  with  ntonochrome  (colors  on  color  monitor)  * Set 
screen,  text,  underlined,  hoM  & marker  colors  * AU  prompts  in  En^ish  * Recover 
last  delete  * Deflnable  function  keys  * All  “wordprocessing  keys"  are  used  * De- 
signed especially  for  the  IBM  PC  & compatibles 

• Definable  screen  width  * Embedded  printer 
control  commands  * Automatic  character 
translation  • Chain  disk  files  when 
printing  * Include  files  from  disk 
within  text  ■ Centering  • hge 
numbering  • Non-printing 
remark  in  text  • Print 
any  part  of  text  or 
range  of  pages 
• Over  80  indivkluai 
on  line  help  win- 
dows * Ib^e  be- 
tween main/ 
text  flies  * ASCII 

file  save/load  * “Puse"  command  in  text  • Single  word  spell  check  * Customize 
dictkmary  * Auto-leam  & correa  misspellings  • Build  “specific"  dictionaries 

* Auto  hyphenation  • Dvorak.  French.  German  & Spanish  keyboard  drivers  • Auto- 
matic file  backup  * Runs  on  floj^y  or  hard  disk  * Keyboard  macros  * Disk-based 
macros  * Simple  1 or  2 key  command  structure  • Multiple  search  & replace  func- 
tions * User  timed  auto-file  save  * 270  p^  2 color  manual  • Split  screens  (up 

to  6)  * Right  justification. 


PRINT  PREVIEW  TO  SOIEEN 
0*  FUUY  MENU  DRIVEN 
[0  100,000  WORD  DICTIONARY 
[0  EXTENSIVE  ON  SCREEN 
TUTORIAL  WINDOWS 
S'  NOT  cm  PROTECTED 
[0  WORKS  WITH  ANY  PRINTER 
[0  MUm-LINE  HEADERS  & 
FOOTERS 

0*  RE-DEFINE  ENTIRE  KEYBOARD 


MONEY  BACK  GUARANTEE 

Electric  taidl  K it  uncoodlUonalJy  guaniMenl 
far  30  diyt  (lesi  sblppln|3  There  Is  i SM  re- 
siodiiiig  fat  if  the  di^  envelope  tetl  Is  broken 


For  'feus  onkn  or  tUditional  InfaroMUon 
CiU  (2M)  Msil  la  your  order  todiy 

or.  far  Immedtsie  shipacM. 

■CALL  TOl  FREE 


DEALER  INQUIRIES  WELCOME  l-800-445"9004 


Refined  over 
10  years. 
Priced  under 

Electric  Pencil  PC 
All  the  word 
processing 
power  you 
could  want. 


MINIMUM  MAI0WAIE  REQUUEMENTS:  IBM-K/XT/XT  or  compitl- 
Mes  and  feady  lOOO/UOO/3000  U8K  OKOiory;  one  disk  drive. 
K-DOS,  MS-DOS  20  or  higher.  Color  or  nwoochroae  onoMor 
MS-DOS  is  a iradenark  of  Microsoft  Carp  IBM  Mtd  PC-OOS  2D 
are  regtsiered  iradeinarks  of  ioiemaiional  Business  Msetaioe  Corp 
feady  It  a regisiered  trademark  of  The  feody  Carp  Electrtc  Pencil 
K,  taidl  litor  and  PC  Proofreader  are  regUtoed  trademarks  of 
Electric  Software  Corp 


WINNER  OF 
THE  GOLD  MEDAL 
& PROGRAM  OF 
THE  YEAR  AWARD; 
CREATIVE 
COMPUTING 
MAGAZINE. 


ELECTRIC  SOFTWARE  COWPORATION 
B830  IMAmanUC  on.  DALLA8,TEXAS  7B843 
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Integrated  project  planning  software 
with  fullscreen  graphics,  zoom 
and  scroll. 


NOW  THE  BIG  PICTURE 
FITS  ON 

THE  SMALL  SCREEN, 


With  Project:Vision.  even  bu^  people 
can  do  the  right  things,  the  right  way.  right 
now.  And  keep  complex  projects  under  con- 
trol without  aggravation. 

ProJect:Vision  is  the  first  integrated 
project  planning  software  designed  for  man- 
agers  with  too  much  to  manage. 

Even  if  you've  never  used 
a Gantt  Chart  or  the 
ritical  Path  Method 
are.  you'll  feel  right 
: home.  In  feet  many 
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spreadsheet  users  start  creat- 
ing project  plans  without  ever 
cracking  the  manual. 

ProjectYision  zoonns  in  on 
five  levels  of  detail  to  show 
you  how  you’re  doing.  And  it's 
ea^  to  update  others  on  your  progress 
with  the  built-in  report  generator.  It  also 
linksdirectly  to  Lotus  1-2-3  forfonecasting. 

At  just  $349.  ProjectVision  could  pay 
for  itself  in  the  first  month  you  own  it 
Perhaps  sooner  if  you  purchase  a site 
license.  Why  wait  another  See  it  on 

a screen  near  you  by  calling  Inmax  at 
l-800-922-’7774.  In  Washington  state, 
call  1-800648-7775.  Or  write  to  us  at 
200  West  Thomas  Street  Suite  110. 
Seattle.  Washington  98119. 

PROJECTAfmN 

INnCRAm  PROJEa  PLANNING 
PROMINMAX 


Lotus  is  a registered  trademark  of  Lotus  Development  Corp. 


Think  You 
Need  an  AT? 


Think  Again. 

TABLE  OF  BENCHMARK  RESULTS 

This  table  shows  the  results  of  the  from  PC  Magazine,  or  via  the  PC  Norton  System  Information  Test,  is 
processor/coprocessor  speed  tests  us-  Magazine  bulletin  board.  These  not  from  PC  Magazine,  but  is  part  of 
ing  the  April  1986  release  of  PC  results  were  obtained  by  us  at  PCSG,  the  popular 'Norton  Utilities.' The 
Magazine's  'PC  Labs  Benchmark  and  are  not  yet  official  published  PC  version  we  used  was  3.1,  which  is  the 
Tests'.  These  are  public  domain  pro-  Magazine  figures.  latest  version  but  may  not  give 

grams,  and  are  available  on  diskette  The  last  line  in  the  table,  the  identical  results  to  older  versions. 


IBM  PC 

IBM  AT 

BREAKTHRU  286 

Clock  speed  in  MHz  (IBM  PC  is  4.77) 

4.77 

6 

8 

12 

Empty  Loop 

1 

1.99 

3.34 

5.15 

Integer  add  from  memory 

1 

3.35 

4.41 

6.02 

Integer  multiply  from  memory 

1 

6.06 

6..55 

8.3 

Floating  point  without  coprocessor 

1 

3.33 

4.42 

5.76 

Prime  number  test 

1 

1.95 

2.85 

.3.7 

Lotus  123  macro  (640K) 

1 

2.64 

3.69 

4.62 

Lotus  123  macro  (256K) 

1 

1.77 

3.54 

4.38 

Norton  System  Information  Test 

1 

5.73 

7.34 

10.2 

In  every  case  but  clock  speed  the  numbers  indicate  how  many  times  faster  a test  is 
performed  than  on  a regular  IBM  PC. 


The  Next  Generation  in 


Make  Your  IBM  PC  Faster  Than  an  AT  in  Just  5 Minutes! 


S89S5 


UGH7MNG 


FREE 


software  can 


w/Breakttiru 


Turn  back  for 
test  results 


"Lightning  is  almost  mandatory....  It  has  been  utterly  trouble  free  in  the 
year  I have  used  it."  - Steve  Manes^  PC  Magazine  Best  of  86  review. 

Loads  with  the  DOS  - always  ready  as  a background  program  b accelerate  disk  access,  libu  do  nothing 
-everythlna  is  automatic 

UGHTbtNG  does  what  a speedup  board  cart  ttiu  are  gong  to  be  so  amated  when  you  s&rt  to  MXk  wth 
UCHTNNG  nsQled.  Most  pro^s  that  Irequendy  access  the  disk  (hard  disk  or  floppy)  He  databases  or  word 
processors  are  made  instantly  faster  • up  Ip  2 b 4 limes  taster; 

UGHlbiNG  enables  ary  prpgram  b approach  be  same  rapid  speed  as  a RAM  Disk,  but  t does  It  without 
the  RAM  Disk  danger  ol  bsing  ptedous  d^  i you  iotgel  b sae  1. 1 worts  ty  a pnncjple  bornyited  (and  greatly  enhanced) 
(torn  mate  frame  technotagy  caled  caching.  But  it  doestfl  speed  up  be  microprocessor,  tbu  need  a speedup  board  b 
mproe  operational  speed. 

UCHTUNG  s Ihe  standard  against  which  al  our  compelition  measures  itsell  because  ee  achiee  unketsal 
compadbiliy  wth  other  sottware  and  wflh  complete  reliability  Data  is  neer  losl  UCjHINNG  Uy  expioils  Atxve 
Board  memory 

Order  IKSHIUNG  separately  or  gel  II  tree  wib  your  Breakttvu  286  board. 


We  are  excited  about  our  three 
speedup  products.  You  probably 
know  about  our  Lightning  disk 
access  speedup  software  that  was 
awarder!  PC  magazines's  Best  of 
1986  award  (see  box).  After  the 
smashing  success  of  Lightning,  we 
developed  the  Breakthru  286  board 
to  be  literally  the  most  advanced,  fast- 
est, most  feature-rich  board  available. 
Now  we  go  ourselves  one  better 
with  the  Breakthru  286-12.  This  new 
board  has  the  clcxck  speed  cranked  ^ 
up  from  8 to  12  MHz  for  speeds  j||B 
up  to  10.2  times  faster  viHilflHIl 

than  an  IBM  PC. 


From  September  1986  we 
guaranteed  that  Breakthru  was  the 
best  designed  and  most  functional 
speedup  card  available. 
And  the  runaway 
success  it  has 
enjoyed  truly 
proved  that 
assertion. 


ITEM PRICE  NORTON  SI  TEST 


Breakthru  286  (8MHz)  $395  7.3  X faster 

Breakthru 286-12  (12MHz)  $595  10.2  X faster 

/JG/yTNNG"  FREE  with  Breakthru 

speedup  software  $89.95  purchased  separately 


DON'T  TAKE  OUR  WORD  FOR  IT.  USE 
EITHER  BREAKTHRU  286  SPEEDUP 
BOARD  FOR  60  DAYS.  IF  YOU  ARE  NOT 
TOTALLY  SATISHED  SIMPLY  RETURN  FOR 
A FULL  REFUND. 
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But,  no  speedup  board  cuts  disk  access  time  in  half 


[BM  PC  Speedup  Boards 


And  now  we  have  a new  Breakthru 
286-12  board  that  is  50% 
faster  than  the  regular 
Breakthru  or  regular  8M 
IBM  AT,  and  up  to  a 
1,000%  faster  than  i 

How  wonderful  to  convert  a 
PC  or  XT  or  clone  to  a 
$4000  AT  without 


Faster  and  smarter  than  an  AT- 
PCSG  guarantees  it. 


HERE’S  WHY  THESE  TWO 
BOARDS  ARE  SO  SPECIAL. 

First,  they  install  so  easily. 

It  is  a half-slot  card,  only  five 
inches  in  length.  You  don't  even  have 
to  give  up  a full  slot.  What's  more, 
unlike  competing  products  it  works 
in  the  Compaq  Portable  and  most 
clones.  Easy  diagrams  show  how 
you  just  place  the  card  in  an  open 
slot,  remove  the  original  processor 
and  connect  a single  cable.  There  is 
no  software  required.  From  that 
moment  you  are  running  faster 
than  an  AT. 

Second,  it  is  advanced.  The 
BREAKTHRU  286  replaces  the  CPU 
of  the  PC  or  XT  with  an  80286 
microprocessor  that  is  faster  than 
the  one  found  in  the  AT.  You  have 
your  choice  of  8MHz  at  $395  or  12 
MHz  at  $595.  You  can  plug  in  an 
optional  80287  math  coprocessor  chip 


for  numeric  intensive 
applications.  A 16K  cache 
memory  provides  zero- 
wait-access  to  the  most  recently  used 
code  and  data.  Look  at  the  bench- 
mark tests  box  to  see  how  our  two 
boards  compare  with  the  PC  and 
the  AT.  Speed  is  addictive.  Youll 
never  want  to  go  back  to  slow  again . 

Third,  you  have  full  compati- 
bility. All  existing  system  RAM, 
hardware,  and  peripheral  cards  can 
be  used  without  software  modifica- 
tion. Our  boards  operate  with  LAN 
and  mainframe  communication 
products  and  conform  to  the 
Lotus/Intel/Microsoft  Expanded 
Memory  Specification  (EMS).  Soft- 
ware compatibility  is  virtually 
universal. 


Fourth,  these  are  the  best.  There 
are  several  other  boards  on  the 
market.  We  at  PCSG  have  compared 
them  all,  but  there  simply  is  no 
comparison.  What  we  discovered  is 
that  many  cards  being  sold  offer  only 
a marginal  speedup  in  spite  of  their 
claims  and  others  are  just  poorly 
engineered.  For  example  some 
boards  have  a cumbersome 
mechanical  switch  for  going  back  to 
8088  speed,  but  the  Breakthru 
boards  have  speed  switching  soft- 
ware that  allows  you  to  drop  back  to 
a lower  speed  on  the  fly  for  timing 
sensitive  applications.  The  8MHz 
BREAKTHRU  286  and  the  12MHz 
are  unequivocally  the  best  executed 
and  most  completely  reliable 
speedup  boards  manufactured  today. 


We  are  so  pleased  with  the 
BREAKTHRU  speedup  card.  We  use 
them  on  our  own  PC's  to  make 
them  faster  than  AT's.  We  are  really 
excited  about  this  product. 

PCSG  makes  the  unabashed 
statement  that  the  BREAKTHRU 
286  card  represents  more  advanced 
technology  than  boards  by  Orchid, 
Quadiam,  PC.  Technologies, 
Phoenix. ..we  could  go  on.  The 
Breakthru  286  is  undisputedly  the 
fastest  turbo  board  with  the  biggest 
bang  for  the  buck.  And  we  include 
FREE  the  $89.95  acclaimed  Lightning 
software,  which  complements  the 
Breakthru  286  by  dramatically 
speeding  up  disk  operations. 

But  an  ad  can't  let  you  experience 
it  for  yourself.  That's  why  we  sell 
either  BREAKTHRU  286  8MHz  or 
12MHz  on  a 60-day  trial.  If  you 
aren't  completely  satisfied  return  it 
within  60  days  for  a full  refund.  Call 
today  with  your  MasterCard,  Visa, 
American  Express  or  COD  instruc- 
tions and  we  will  ship  your  card  the 
very  next  day. 


the  expense. 
But  when  you 
get  ready  to  spend  $395.00  or  $595.00 
you  want  to  be  sure  your  choice  is 
the  very  best. 


1 1 ls>  AIM  . . '\H  'll 


(214)  351-0564 

11035  Harry  Hines  Blvd. 
Suite  206 

Dallas,  Texas  75229 
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UP  TO 
25  USERS. 


MADE  FOR 
THE  80386. 


RUNS  DOS 
PROGRAMS. 


MUin-TASKING 


Imagine  the  speed  and  power  of  a 
$100,000  minicomputer  in  a desktop  PC  cost 
ing  under  $7,000.  Now  imagine  all  that  power 
going  to  waste  because  the  operating  system 
you  chose  was  neter  meant  to  take  advan 
tage  of  a computer  this  powerful.  It  will 
take  more  than  just  a "window  environ- 
ment” or  an  outdated  operating  system 
to  unlock  the  80386. 

It  will  take  PC-MOS/386!" 

The  First  80386  Operating 
System.  Specifically  designed  for  the 
80386  computer,  PC-MOS/386”'  opens 
doors.  Doors  to  more  memory'  and 
multi-tasking.  Doors  to  thousands 
of  DOS  programs  as  well  as  upcom- 
ing 80386-specific  software.  It's  the 
gainvay  to  the  latest  technology:..,  and 
your  networking  future. 

Memory  .Management 
Without  Boards.  PC-MOS  exploits 
the  memory  management  capabilities 
built  into  the  80386.  So,  up  to  four 
GIGABYTES  of  memory  are  access- 
ible to  multiple  users  and  to  future 
80386-specific  applications  requiring 
megabytes  of  memory. 

Multi'Tasking,  Multi- 
User  Support  for  One,  Five  or 
25  Users.  PC-MOS/386”'  allows 
up  to  25  inexpensive  terminals  to  be 
driven  by  a single  80386  machine. 

So  the  features  of  the  80386  can  be 
utilized  at  every  terminal.  And  it 
comes  in  three  versions  so  you  can 
upgrade  your  system  as  your  com- 
pany grows... without  having  to 
learn  new  commands  or  install 
new  hardware. 


Software  Support  for  Thousands 
of  DOS  Fhxigrams.  Although  PC-MOS/386”' 
totally  replaces  DOS,  it  doesn’t  make  you 
replace  your  favorite  DOS  programs.  So  you 
can  run  programs  like  Lotus  1-2-3,  WordStar, 
dBASE  III,  and  WordPerfect  on  the  80386. 
Best  of  all,  it  uses  familiar  commands  like 
DIR  and  COPY-so  you’ll  feel  comfortable 
with  our  system. 

The  Gateway  to  Endless 
Features.  Distinctive  characteristics 
like  file/system  security,  remote  access, 
tile/record  locking,  and  built -in  color 
graphics  support  for  EACH  user  set 
PC-MOS/.386”'  apart  from  all  previous 
operating  systems. 

Open  the  Doors  to  Your 
Future  TOD.AY!  Call  The  Software 
Link  TODAY  for  more  information  and 
the  authorized  dealer  nearest  you. 
PC-MOS/386'''  comes  in  single,  five  & 
25-user  versions  starting  at  $195. 


PC-MOS/386 

MODUU.VR  OPER.ATING  SYSTEM 

a , THE  SOFTWARE  UNK 

- _y  Dev«<operso>LANLink‘&Mullilink‘ Mvanced 


■i577  Parkwav  lane.  .Atlanta.  (lA  .■ill(l!l2 
Telex  49961.17  SWI.INK 
FA.X  4n4/26.'i-fi471 


I'or  Ibf  (fcaltT  iHvirtst  ytai. 

CALL:  800/ t51-LlNK 
In  Georgia:  404/448-LiNK 


OEM/Int’l  Sales:  404/26:M0II6 
Resc‘llers/VARs;  404/4  tS-.Mfif) 


()EM/I)cak‘r  Inquiries  lin  tied 


ed  Doors. 
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TRADEMARK  ACKNOWLEDGEMENTS:  Mult>Lmk*isa  registered  trademark  o(  The  Software  Link.  PC-MOS/SSBr  MultiLink*Advanced,  and  LANLink"  are  trademarks  trf  The  Strftware  Link. 
Lotus  1-2-3.  WMSiar.  dBASE  III.  & WxtlfVrfect  are  trademarks  of  Lotus  Development  Conx.  MicroPn^  AshtonTate,  & WordPerfect  Corp.,  respectively  Prices  and  technical  npecifications  subjea  to  change. 


I COVER  STORY  ■ JIM  SEYMOUR 


limed  by  too  many 
quarters  of  losing  mar- 
ket share,  losing  revenues,  losing  its  leadership  and  gen- 
erally losing  face.  The  Empire  Finally  Stmck  Back;  IBM 
has  intrixJuccd  its  new  line  of  personal  computers. 

Though  the  Personal  System/2  machines  have  both  a 
gocxl  deal  of  sizzle  and  the  smell  of  success  about  them. 
IBM's  prices  remain  high — especially  for  machines  whose 


IBM’s  Personal  Systemll  line  has  the  smell  of 
success,  but  is  it  too  late  for  the  company  to  regain  control  of  the  market'^ 
Big  Blue  is  betting  many  will follow  its  giant  step. 
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Copyrighted  material 


■ IBM  PERSONAL  SYSTEM/2 


PC  Product  Developments: 
Past,  Present,  and  Future 


The  PS  2 announcements  were  IBM's  biggest  Still  to  come;  OS'2.  the  operating  system  that  turns 

since  the  original  PC  arriverl  5’/P  years  ago.  the  AT  and  the  286  386  PS'2s  into  serious 
IBM  s other  highlights  were  the  PC-XT  in  March  computers. 

1983  and  the  AT  and  the  EGA  card  in  August  1984. 


most  important  new  features  are  as  yet 
largely  inaecessible,  and  ignored  by  pre- 
sent software.  If  the  new  Models  30  and  SO 
are  seen  as  replacements  for  existing  PC- 
XTs  and  PC  ATs,  IBM’s  PS/2  price  tags 
look  a little  better.  But  only  a little.  And 
only  if  you  exclude  the  rest  of  the  PC-com- 
patible universe. 

In  an  era  of  $1,000 10-MHz  AT  clones, 
it’s  hard  to  get  too  excited  about  a $3,295 
AT-successorffom  IBM.  Until,  of  course, 
that  new  Micro  Channel  bus  comes  into  its 
own — and  until  we  get  the  new  Operating 
System/2  and  companion  applications  pro- 
grams that  should  unlock,  finally,  the  pro- 
tected-mode  mysteries  of  the  80286  chip. 

Then,  some  say,  there’s  going  to  be 
blood  in  the  streets.  Maybe.  To  be  sure, 
the  importance  of  the  new  Micro  Channel 
bus  would  be  hard  to  overstate.  After  al- 
most 6 years  of  wrestling  with  the  limited 
bus  of  the  original  PC,  the  concurrency 
available  on  the  new  bus — especially  in 
concert  with  the  intetpnxiess  communica- 
tions promised  when  IBM’s  more-or-less 
proprietary  extensions  to  OS/2  become 
available  sometime  next  year — should  de- 
light PC  hardware  and  software  designers. 

Because  the  new  bus  can  handle  several 
jobs  at  once,  rather  than  the  one-at-a-time 
approach  of  the  old  PC  bus,  effective  com- 
puting-speed improvements  well  beyond 
those  presently  visible  in  the  new  ma- 
chines should  be  possible.  IBM  has  his- 
torically referred  to  the  intermachine  com- 


munications subsy.stems  of  its  larger  com- 
puters as  "channels,”  and  it  seems  clear 
that  the  new  Micro  Channel  bus  in  the  PS/2 
PCs,  which  allows  much  more  sophisticat- 
ed data-handling  within  the  computer,  will 
be  exploited  by  IBM  in  succeeding  prod- 
uct announcements  dealing  with  improved 
“connectivity”  between  its  PCs  and  larger 
mini  and  mainframe  computers. 

So,  nice  going,  R&D. 

What  else  is  promising,  or  least  inter- 
esting? Squeezing  the  Models  30  and  50 
into  civilized,  small-footprint  boxes  is  im- 
portant, especially  the  really  small  Model 
50,  which  looks  right,  somehow,  for  a 
desktop  computer. 

One  of  the  minor  mysteries  of  the  new 
line  is  the  Model  30,  which,  although  al- 
lowed to  carry  the  escutcheon  of  the  new 
line,  is  really  a high-style  bridge  product 
from  old  to  new,  yesterday  to  tomor- 
row— or  maybe,  ’til  midaitemoon  today. 
Although  it  has  the  look  and  size  of  the 
new  PS/2s,  there’s  no  Micro  Channel 
bus — only  the  old-style  PC  bus. 

Actually,  the  $1 ,695  two-floppy  Model 
30-002  makes  a nice  little  de  facto  dedicat- 
ed word  processor.  And  IBM  uses  the 
hard-disk-equipped  Model  30-021  with 
the  new  8503  long-gray-scale  black-and- 
white  monitor  as  the  platform  for  an 
$8,500  desktop  publishing  system  built 
around  Aldus’s  PageMaker  and  including 
IBM’s  tiny  new  laser  printer,  which  is  at 
least  a nice  positioning  exercise  up  against 


Apple’s  Mac-based  $10,000  desktop  pub- 
lishing systems. 

TOHAVE— ORHAVELESS?  PCMag- 
azine  editor  Bill  Machrone  has  for  some 
time  been  saying  that,  with  80286  PCs  and 
the  (perpetually)  pending  release  of  a ver- 
sion of  an  operating  system  that  can  ad- 
dress lots  of  memory  in  protected  mode, 
IBM  and  Microsoft  are  creating  a world  of 
Haves,  with  ’286/’386  PCs;  and  Have 
Lesses,  stuck  with  8088/8086  machines. 
Introducing  a nice  but  limited  machine 
such  as  the  Model  30  may  add  a new  cate- 
gory: the  Been  Hads. 

Buyers  eyeing  that  8-MHz  8086  chip  in 
the  Model  30  should  beware  of  the  ma- 
chine’s sludgy  hard  disk,  for  which  IBM 
claims  an  only  80-millisecond  access  time. 
IBM  has  learned  its  lesson  about  selling 
no-drive  and  one-floppy  machines  for  buy- 
ers to  fill  up  with  better  or  lower-priced  at- 
termarket  drives:  the  only  way  you  can  buy 
a Model  30  is  with  two  3 Vi-inch  floppy 
disks  or  with  one  floppy  and  that  retro- 
grade hard  disk. 

Actually,  moving  data  between  the 
3 Vi-inch  floppies  of  the  new-generation 
IBMs  and  the  5V'4-inch  drives  of  rest  of  the 
IBM-compatible  world  won’t  be  nearly  as 
difficult  as  some  naysayers  predict.  Trav- 
eling Software’s  Lap-Link  package.  The 
Brooklyn  Bridge,  and  other  low-cost  seri- 
al-port transfer  programs  are  easy  to  use 
for  occasional  data  exchange;  if  you’re 
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changing  formats  with  any  regularity, 
you'll  want  an  external  5 '/4-inch  drive  for 
the  PS/2  machines.  And  IBM  introduced 
with  the  PS/2  series  an  odd  but  interesting 
program,  Data  Interchange  Facility, 
which  moves  data  between  two  PCs  using 
different-size  disks  via  their  parallel  ports, 
using  a standard  parallel  printer  cable.  In 
any  case,  floppy  disk  sizes  aren’t  such  a 
big  deal  anymore.  In  an  era  of  hard-disk 
PCs,  we’ve  reduced  floppies  to  software 
distribution  and  backup  roles. 

The  technological  changes  in  the  PS/2s 
make  sense,  though  the  Rod  Canion  camp 
will  continue  to  defend  the  S'A-inch  flop- 
py— until  about  I minute  before  they  intro- 
duce 3 '/2-inch-equipped  machines,  which 
won’t  be  long. 

Send  in  the  clones  But  what  hap- 
pened to  the  ‘ ‘clone  killer’  ’ side  of  the  new 
IBM  line?  Sure,  it’ll  lake  a while  for  the 
Phoenix  Technologies  of  the  new  bus  to 
emerge,  but  someone’s  going  to  bust  the 
bus:  it’s  only  a matter  of  time  ’til  we  see 
PS/2  clones. 

It  was  the  pricing  on  the  new  IBM  line 
that  was  supposed  to  make  the  clone  shops 
wither  and  blow  away.  Some  withering. 
Some  blowing  away.  Compaq  and  Tandy 
have  been  by  far  the  biggest  thorns  in 
IBM’s  side.  Others  may  be  cheaper,  others 
may  be  more  technologically  advanced — 
but  Compaq  and  Tandy  have  distribution, 
they  have  volume,  and  they  have  big  gross 


margins.  As  IBM’s  newfound  attention  to 
its  distribution  problems  shows,  IBM  un- 
derstands just  how  big  a role  effective  dis- 
tribution plays  in  building  volume.  And 
what  nice  tldngs  volume  combined  with 
decent  margins  does  to  your  balance  sheet. 
Or  in  this  case,  to  the  other  guys’  balance 
sheets. 

It  was  the 

pricing  on  the  new  IBM 
line  that  was  supposed 
to  make  the  clone 
shops  wither  and  blow 
away.  Some  withering. 
Some  blowing  away. 


But  it’s  hard  to  see  how  IBM’s  new 
prices — scaling  all  the  way  up  to  $10,995 
(sans  display)  for  a 20  MHz  80386  Model 
80- 1 1 1 — ^will  put  a dent  in  Compaq  or 
Tandy’s  sales.  Compaq’s  Deskpro  386 
pricing  is  already  competitive  with  IBM’s 
low-end  Model  80s,  which  in  any  case 
won’t  be  available  until  July.  That  means 


IBM  has  given  Compaq  almost  a year’s 
head  start  in  the  386  PC  business — since 
the  introduction  of  the  Deskpro  386  early 
last  September.  In  this  business,  that’s  a lot 
to  give  away. 

And  Tandy  looks  comfortable  with  its 
big-volume  Model  KXX)  EXs  and  KXX) 
SXs — both  priced  way  below  IBM’s  base 
Model  30—^  well  as  with  its  sub-$2,(XX) 
Tandy  3000  HL  (which  IBM  cloned  with 
the  XT-286)  and  its  Tandy  3000  HD,  a 
full-scale  AT  clone  that  can  surely  come 
down  a long  way  from  its  current  $4,299 
(recently  selling  at  a typical  Tandy  promo- 
tional discount  price  of  $3,595). 

The  mail-order  clone  shops  are  already 
below  even  those  prices,  of  course.  PC’s 
Limited,  for  example,  sells  its  8-MHz  AT 
clone  for  $1 ,495,  and  a 12-MHz  AT  clone 
roughly  equivalent  in  real-world  through- 
put to  the  new  IBM  PS/2  Model  50  for  an 
IBM-like  $3,495 — but  including  an  EGA 
card  and  monitor.  You  can  bet  those  prices 
ate  highly  adjustable,  too. 

IBM  seems  to  have  erected  a price  um- 
brella over  its  most  dangerous  competi- 
tion, giving  them  time  to  milk  the  cash 
flow  tom  their  current  lines  and  prices  a 
little  longer,  while  they  funnel  that  cash 
into  R&D  on  how  to  match  or  best  IBM’s 
new  technical  wonders. 

THE  WINNERS’  CIRCLE  Texans  may 
not  smile  much  under  those  big  hats,  but 
there  were  a lot  of  big  grins  and  toasts  to 
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■ IBM  PERSONAL  SYSTEM/2 


Bang  for  the  Buck 


TO  compare  the  value  of  the  PS/2  line  with 
other  high-performance  computers,  factors 
such  as  CPU  speed,  memory  size,  memory 
speed,  disk  capacity,  and  disk  access  time 
were  weighted  arKf  combined;  the  machines 
were  then  ranked  in  ascending  price  order. 

The  index  shows  positioning  of  the  PS/2  line 
and  indicates  where  opportunities  for  IBM's 
competitors  may  occur. 


*No(  yet  available 


• Tandy  1000  sx  Bcst  Pflce  Performance 


INCREASING  PERFORMANCE 


continued  prosperity  in  Fort  Worth 
(Tandy),  Houston  (Compaq)  and  Austin 
(PC’s  Limited)  on  the  day  IBM  announced 
the  PS/2  machines. 

Microsoft,  of  course,  was  one  of  the 
biggest  winners  in  the  PS/2  announce- 
ments. The  advent  of  OS/2  (nee  "286 
DOS”  and  “DOS  5.0”)  is  important 
enough.  But  IBM's  acknowledgement  that 
OS/2  would  be  backward<ompatible  on 
PC  ATs  and  XT/286s,  combined  with  Mi- 
crosoft’s assurances  that  OS/2  would  also 
be  available  to  all  their  other  licensees, 
means  Gates  & Friends  wilt  get  richer  still. 

Even  better  for  the  Puget  Sound  econo- 
my— and  for  users  tired  of  DOS’s  cranki- 
ness— the  Presentation  Manager  facility 
within  OS/2  is  the  affirmation  of  Windows 
as  the  dominant  graphical  interface  in  the 
PC  business.  (An  IBM  spokesman  did, 
however,  say  at  the  PS/2  introduction  that 
present  Windows  applications  may  not  tun 
under  OS/2’s  Presentation  Manager  with- 
out “a  little  migration.”  Read:  You’re 
gonna  have  to  buy  new  versions  of  your 
Windows-compatible  programs.) 


None  of  this  should  be  read  as  criticism 
of  IBM.  If  anything,  leaving  so  much 
money  on  the  table  for  the  rest  of  the  PC  in- 
dustry, while  creating  so  many  rich  and 
promising  opportunities  for  customers 
through  potential  technological  extension 
of  the  “PC  standard,"  was  a good  and 
generous  step  by  IBM. 

The  technic^  advances  in  the  new  IBM 
models  represent  genuinely  superior  engi- 
neering. And  while  to  its  great  credit  IBM 
didn’t  resort  to  such  clone-countering 
ploys  as  embedding  fingerprints  in  the  new 
machines’  ROM  code  to  foil  competitors, 
IBM  Entry  Systems  Division  president 
William  Lowe  promised  that  the  company 
will  “vigorously  protect  its  sizable  R&D 
investment  in  these  new  computers”  in  the 
courts. 

Fair  enough,  IBM:  that’s  playing  it 
straight  down  the  middle.  Good  luck  find- 
ing judges  who  understand  microcode  and 
bus  timing. 

The  Personal  System/2  series  is  surely 
IBM’s  boldest  move  yet  in  small  computer 
systems — a larger  step  forward  than  even 


the  introduction  of  the  first  IBM  PC  in  Au- 
gust, 1981,  and  the  trend-setting  PC  AT  in 
August,  1984. 

And  the  PS/2  pricing,  if  not  low  enough 
to  wound  very  many  competitors,  is  at 
least  within  the  context  of  IBM’s  tradition- 
al pricing  strategies  fairly  aggressive,  and 
indicative  of  a corporate  determination  to 
do  whatever  is  necessary  to  regain  leader- 
ship in  the  PC  market. 

The  question  that  has  not  yet  been  an- 
swered is  whether  the  dynamics  of  the  PC 
market  have  moved  beyond  even  IBM’s 
ability  to  reassert  control,  and  whether  in 
an  acutely  price-sensitive  marketplace,  ad- 
vanced but  as  yet  largely  unexploited  tech- 
nological features  combined  with  moder- 
ate prices  can  edge  out  very  good 
performance  within  a much  broader  tech- 
nical standard  at  substantially  lower 
prices.  We’ll  soon  find  out. 

Stay  tuned,  friends:  We  are  in  for  a 
wonderful  couple  of  years. 


Jim  Seymour  is  a contributing  editor  of  PC 
Magazine. 
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The  new  Hayes  V-series"'  products  V-SERIES  SMARTMODEM  9600’"  AND  ■ f 

promise  to  have  no  less  profound  an  effect  on  V-SERIES  SMARTMODEM  2400’" 

the  world  of  PC  communications  than  our  very  These  modems  now  represent  the  new 

hrst  modem  over  a decade  ago,  and  highest  standards  for  high-speed  ertor- 

A modem  that  not  only  created  an  control  communications.  Using  adaptive  data 

industry,  but  also  created  the  standards  by  compression,  they  can  virtually  double 

which  all  modems  have  since  throughput  up  to  19.200  bps 

been  measured.  ^tid  4800  bps.  respectively  And 

Now  in  1987  we've  raised  -j  sji  “’4;*  / with  point-to-point  error 

the  very  standards  we  set.  Not  4^7^  — control,  data  is  sent  accurately 
only  with  advanced  modems  . and  reliably.  In  addition,  these 

that  possess  a wide  range  of  MlH||§Pll|PlP^PPIIilHPi!y  modems  offer  automatic 

features  and  capabilities  that  feature  negotiation,  a self- 

will  impress  even  the  most  demanding  user.  operating  capability  that  selects  the  optimum 

but  also  with  a new  modem  enhancement  common  feature  set  with  any  Hayes  modem 

product.  for  the  most  efficient  transmissions  at  the 

And  it's  not  without  great  pride  that  we  highest  shared  speed.  Synchronous  and 
announce  our  most  powerful  communications  asynchronous  communications  modes  are  also 


software  yet.  Smartcom  III.''' 


part  of  the  package. 
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THE  VSERIES  MODEMS, 


And  soon  V-series  products  can  be  enhanced 
with  an  X.25  PAD  option  to  accommodate  the 
network  environments  of  the  future, 

V-SER]ES  MODEM  ENHANCER 
This  separate  device,  another  Hayes  first, 
allows  present  Smartmodem  2400'"  and 
Smartmodem  1200'"  owners 
to  upgrade  their 
communications  capabilities  to 
include  the  V-series  feature  set.  k 

Thus  providing  them  with  ^ 

complete  error  control,  adaptive 
data  compression  and 

automatic  feature  negotiation  without  having  to 
replace  their  current  units. 

SMARTCOM  111 

This  is  a complete  communications 
environment  designed  for  IBM  PC's  and 
compatibles.  It  combines  a powerful,  easy-to-use 


communications  programming  language. 
SCOPE.'"  with  a layered,  menu-driven  interface, 
peruse  buffer,  a full  feature  editor,  and  DOS 
level  commands.  Smartcom  III  also  comes  wnth 
other  standard  communications  features,  such 
as  terminal  emulators,  unattended  operations 
and  hie  transfer  protocols.  No 
other  software  could  be  more 
ideal  for  either  the  power  user 
g or  the  novice. 

So  contact  your  Hayes 
..  Advanced  Systems  Dealer  or 

‘ call  800-635-1225  for  the  one 

nearest  you.  Once  you  do.  we  think  you'll  see 
that  Hayes  V-series  products  and  Smartcom  III 
represent  in  every  way  the  most  advanced,  most 
efficient,  most  responsible  and  most  economical 
way  to  send  and  receive  data  in  the  world  of 
PC  communications  today  And  tomorrow 


Hjy<?5  M/crocom/n/fer  Prcx/ijcf.v.  /nc . PO  fiox  105203.  Arbnrj.  G-A  -40-4  ‘4‘41 1617 


Hayes 


I IKCI  t Kf  \l)l  KS|  K\  IC  I <.  AUn 


■ COVER  STORY  ■ GUS  VENDITTO 


IBM 

PERSONAL 

SmEM/2 


MODEL 


The  IBM  PS/2  Model  30  is  based  on  an  8086 
processor  that  performs  just  about  as fast  as 
the  80286  processor  found  in  an  AT.  Disk 
access,  however,  is  sluggish.  The  Model 
30-021,  pictured  here,  comes  with  one  3 ‘/i- 
inch  floppy  disk  drive,  a 20-megabyte  hard 
disk,  640K  RAM,  a graphics  controller,  and 
a full-AT-sryle  keyboard.  The  price  is 
$2,295,  not  including  a VGA-compatible 
monitor.  The  dual-floppy-disk  model  lists 
for$l.695. 


I 
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The  PSI2  Model  30  has  something 
old  and  something  new.  Consider  it  IBM’s  bridge  to 
the  future  of personal  computing. 


The  lasting  impression  you  get  from 
the  Model  30  is.  What  took  them 
so  long? 

IBM  says  it  took  hundreds  of  people 
working  for  the  past  few  years  to  develop 
the  Personal  System/2  line.  The  Model 
30  maintains  the  “16-bit  processor  on  an 
8-bit  bus”  design  used  in  the  original 
PC,  XT,  and  AT,  But  the  blueprints  for 
this  machine  take  advantage  of  surface- 
mount  and  VLSI  technologies  widely  ex- 
ploited by  expansion  board  manufactur- 
ers for  2 years  now. 

With  640K  bytes  of  RAM,  a graphics 
controller,  parallel  and  serial  ports,  and 
both  floppy  and  hard  disk  controllers  on 
the  motherboard,  this  slim  8-MHz  PC 
has  an  efficiency  of  design  that  makes 
most  of  its  competitors  look  as  antiquat- 
ed as  a transistor  radio  in  a world  of  solid- 
state  digital  stereo  Walkmans. 

So  why  didn’t  IBM  produce  this  ma- 
chine a year  ago,  when  it  really  would 
have  killed  a few  clones?  Answer  that 
question,  and  you'll  solve  a puzzle  many 
have  asked  ever  since  the  PS/2  line  was 
announced  in  April:  What  is  the  purpose 
of  this  machine? 

The  Model  30  is  IBM’s  link  to  its  new 
world.  It’s  the  computer  that  can  help 
wean  the  wary  away  from  PC  compati- 
bles and  get  them  thinking  about  the  ex- 
tra power  and  better  graphics  available 
when  they’re  ready  for  the  real  next-gen- 
eration personal  computers  IBM  has  an- 


nounced; the  Models  50.  60,  and  80. 

IBM  asks  that  you  forsake  S'A-inch 
floppies  and  embrace  the  3 '/2-inch  720K- 
byte  disk  when  you  move  up  to  this  new 
line.  It  also  wants  you  to  mothball  your 
digital  monitors — MDA,  CGA,  or 
EGA — and  install  one  of  IBM’s  new  an- 
alog displays. 

Only  then  will  you  be  ready  for  the 
next  generation  in  personal  computing. 
And  if  you’re  not  prepared  for  the  major- 
league  investment  needed  for  a Model  60 
or  80,  you  can  get  the  base  Model  30, 
with  monitor  and  at  list  price,  for  under 
$2,000. 

You  won’t  be  able  to  run  OS/2  when  it 
becomes  available  next  year  (the  new  op- 
erating system  will  only  run  on  80286- 
based  computers),  so  you’ll  always  have 
to  live  with  DOS’s  640K-byte  limit,  but 
you’ll  be  another  step  closer  to  state-of- 
the-art  computing. 

THE  HEARTBEAT  MCGA  graphics 
are  at  the  heart  of  that  strategy.  Although 
the  newly  introduced  display  adapter  in 
the  Model  30  is  based  on  low-resolution 
CGA  standards,  MCGA  actually  pro- 
duces a text  display  that  is  marginally 
better  than  EGA.  For  everyday  chores,  it 
even  beats  the  current  crop  of  .so-called 
better-than-EGA  cards  now  being  touted 
by  NEC,  Paradise,  and  Tseng  Labs;  they 
can  display  Microsoft  Windows  and  a 
handful  of  other  programs  at  640-  by 


480-pixel  resolution.  The  Model  30’s 
MCGA  text  mode  brings  up  ordinary  text 
screens  in  640  by  400  resolution,  using  a 
character  box  of  8 by  16  pixels,  better 
than  the  EGA’s  8 by  14.  and  arguably  a 
toss-up  against  MDA’s  9 by  14.  (See 
Charles  Petzold’s  article.  "Triple  Stan- 
dard: Three  New  Video  Modes  from 
IBM.’’) 

Unfortunately.  IBM’s  PS/2  color  dis- 
plays cannot  do  justice  to  this  enhanced 
standard.  The  Model  30’s  text  display  is 
fuzzy  at  close  range.  To  me.  the  image  is 
noticeably  better  than  an  EGA  only  at 
distances  of  more  than  3 feet,  where  the 
extra  dots  in  each  character  improve  legi- 
bility. At  closer  distances,  however,  the 
characters  lack  clear  definition;  they’re 
cloudy. 

MCGA  also  provides  the  most  color- 
ful of  the  new  modes  in  VGA  graphics: 
256  colors  out  of  a palette  of  262, 144  at  a 
resolution  of  320  by  200  pixels.  Right 
now,  most  graphics  .software  manufac- 
turers are  working  overtime  to  develop 
programs  that  realize  the  potential  of  this 
new  burst  of  color. 

Everything  else  about  the  machine 
echoes  what’s  gone  before  and.  in  most 
cases,  shows  a better  way  of  doing  it. 

Until  OS/2  emerges,  the  Model  30  can 
deliver  enough  computing  power  to  run 
apace  with  an  8-MHz  AT  on  most  chores 
except  disk  access.  The  Model  30’s  8086 
processor  does  not  have  the  full  range  of 
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PS/2  Model  30 


The  Model  30  uses  an  8086*2  mi* 

Cfoprocessor  that  yields  AT -class 
performance.  Optimum  configura- 
tion. shown  here,  includes  one 
floppy  disk,  one  (slow— 80-mllli- 
second  access  time)  hard  disk, 
and  640K  RAM  (only  512K  are  Power  supply 

visible  in  this  photo).  Heavy  use 
of  VLSI  technology  puts  ports  and 

controllers  on  the  system  board.  I Power  rod 
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The  Model  301s  expansion  slots 
are  placed  horizontally,  parallel 
to  the  system  tx>ard.  This  saves 
space  and  contributes  to  the 
machines  16-  by  15.6-  by  4-inch 
footprint. 


Expansion  slots 


IBM  calls  this  the  Generally  Oper- 
ational Linear  Digit-Controlled 
Biphase  Electrical  Retardance 
Gale  (GOLDBERG — as  in  Rube), 
but  you  can  call  It  the  power  rod.  It 
connects  the  big  red  switch  with 
the  power  supply. 


Power  rod 


Horizontal  expansion  slots 


The  compact  back  panel  of  the 
Model  30  includes  Interchange- 
able keyboard  and  mouse  con- 
nectors, parallel,  serial,  and  video 
interfaces,  and  three  horizontal 
expansion  slots. 


Interchangeable  keyboard/ 
mouse  connectors 


Parallel  port 


Video 

Serial  port  II  connector 
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instruction  sets  supported  by  an  AT’s 
80286,  but  it  will  run  most  current  PC 
software  faster  than  an  8088-based  ma- 
chine. and  roughly  as  fast  as  an  8-MHz 
80286.  The  Model  30  lagged  behind  an 
AT  on  pure  number-crunching  perfor- 
mance tests,  but  equaled  it  on  string  ma- 
nipulation. 

The  Model  30  comes  in  two  configu- 
rations, a two-disk  version  (both  are  3'/2- 
inch,  720K-byte  drives)  and  a hard  disk 
system  with  a 20-Mbyte  drive  and  one 
floppy  disk  drive.  None  of  those  disk 
drives  are  high  achievers.  At  80  millisec- 
onds, the  3‘/2-inch  hard  disk  in  the  Model 
30  is  only  slightly  better  than  the  disks 
IBM  installs  in  XTs,  and  far  behind  a 
stock  AT's  40-millisecond  hard  disk. 

The  floppy  disk  drives  test  at  about 
300-milIisecond  access,  noticeably 
slower  than  the  230-millisecond  floppy 
drives  in  an  XT. 

There’s  little  else  to  criticize  about  the 
Model  30.  IBM  is  giving  customers  al- 
most everything  they've  been  screaming 
for  since  the  PC  was  introduced. 

The  keyboard  and  monitor  cables  are 
a free-wheeling  6 feet  long.  The  on  but- 
ton is  right  up  front,  conservatively 
shielded  from  accidental  brushes  by  a 
sloping  front  canopy.  The  cover  is  de- 
tached with  but  four  screws  that  can  be 
easily  reached  on  the  machine’s  sides,  so 
you  don’t  have  to  disconnect  tightly 
stretched  cables  and  swing  the  machine 
around  to  install  a board. 

The  most  merciful  of  all  ergonomic 
considerations  is  the  complete  banish- 
ment of  jumper  switches.  All  options  are 
software  configurable  and  stored  in 
ROM.  There’s  a battery-powered  clock 
as  well. 

For  the  security-conscious,  several 
holes  have  been  drilled  into  the  system 
unit  to  readily  accommodate  bolts.  A 
lock  and  key  is  standard  on  hard 
disk-equipped  machines.  Several  inches 
have  been  shaved  on  all  sides:  the  Model 
30  is  1 .5  inches  shorter  than  an  AT,  3.6 
inches  narrower,  and  0.5  shallower. 

BY  THE  BOOK  Even  documentation 
has  been  generously  improved.  A slim 
handbook  replaces  the  cloth-covered  3- 
ring  binders  that  did  more  to  obfuscate 
than  elucidate.  Purists  may  object  to  the 


FACT 


FILE 


IBM  Pereoml  Systan/2  Model  3« 
IBMCofp. 

Consult  your  local  authorized  IBM  dealer: 
(800)447-4700 

List  Price:  Model  30-002,  SI  .693.  in- 
dudes  two  3 ^iiich«  720K-byte  disk 
drives;  Model  3(M)21.  S2.295.  includes 
one  3V^inch,  720K-byte  disk  drive  and  a 
20'Mbyte  hard  disk. 

Requim:  DOS  3.0or  later,  VGA'Compat* 
ible  monitcM*. 

In  Short:  Smart  engineering  aiKl  VLSI 
technology  put  most  everything  you  need 
on  the  Model  30’s  system  board:  graphics. 
640K  RAM,  and  di^  controllers.  You  can 
add  three  XT-cmnp^ible  expansion 
boards,  but  the  sh^y  design  of  the  expan* 
sion  bus  connector  won’t  instill  confi- 
dence. 

CIRCLE  ear  ON  READER  SERVICE  CAflP 


condensed  instructions;  some  valuable 
information  is  being  held  back,  they  may 
fear.  Indeed,  whereas  IBM  once  devoted 
a full  page — with  a series  of  illustrations 
and  exploded  diagrams — to  fully  explain 
the  principles  involved  in  keyboard  tilt 
adjustment,  nary  a sentence  appears  on 
the  topic  in  the  new  manual. 

You  may  have  to  grapple  with  such 
grave  issues  on  your  own  this  time,  but  I 
felt  more  than  compensated  by  the  new 
handbook’s  concise,  clear  style.  It’s  a 
welcome  change. 

Most  people  will  find  installation  is 
easier  than  on  any  other  computer,  al- 
though labeling  the  identical  keyboard 
and  mouse  ports  on  the  rear  panel  would 
save  us  all  from  confusing  the  two. 

The  new  IBM  mouse  plugs  right  into 
the  system,  rather  than  through  a serial 
port,  but  serial  and  bus  mice  will  still 
work. 

FILLING  THE  SLOTS  Up  to  three  8- 
bit  XT-compatible  expansion  boards  can 
plug  into  the  unit’s  expansion  bus,  which 
connects  to  the  system  through  a card 
that  has  three  sockets  and  attaches  to  the 
motherboard  at  a 90-degree  angle.  It’s 
held  in  this  upright  position  by  a flimsy 
plastic  bracket  that  extends  several  inch- 
es from  the  top  of  the  power  supply,  be- 
hind it. 


Expansion  boards  slide  into  the  ex- 
pansion bus  connector  card.  They  are 
supported  on  the  left  by  openings  in  the 
machine’s  rear  panel  that  you  create  by 
prying  off  a strip  of  plastic  with  a screw- 
driver. They  are  supported  on  the  right  (if 
it’s  a full-length  board)  by  molded  slots. 
It’s  a shaky  system  that  requires  you  to 
mangle  the  plastic  slots  IBM  has  attached 
to  the  expansion  board’s  opening  on  the 
rear  panel.  In  addition,  you  are  forced  to 
hold  the  expansion  card  firmly  in  place  as 
you  slide  the  board  into  its  connector — a 
moderately  painful  experience,  thanks  to 
the  dozens  of  sharp  wires  that  protrude 
from  the  rear  of  the  expansion  bus  con- 
nector. 

While  most  expansion  boards  will 
present  no  problems,  there  may  be  diffi- 
culty with  some  of  the  more  bulky  hard 
disk  cards:  the  expansion  bus  connector 
also  houses  the  system’s  battery  and 
takes  up  some  of  the  space  required  by  a 
few  hard  cards. 

With  a power  supply  of  70  watts,  the 
Model  30  uses  slightly  less  than  half  the 
power  that  an  XT  does  (130  watts)  and 
allots  20  watts  to  power  the  three  slots. 
That’s  enough  to  run  most  hard  cards 
(which  can  require  up  to  1 3 watts)  but  it 
won’t  leave  much  for  other  options  you 
may  want  to  include. 

Although  there’s  no  current  option  to 
do  so,  RAM  expansion  may  be  possible, 
since  5 1 2K  bytes  of  system  RAM  is  re- 
movable. Although  128K  bytes  are  sol- 
dered to  the  system  board,  two  256K- 
byte  banks  of  IBM’s  new  SIP  (Single 
Inline  Package)  memory  can  slide  out. 

Model  30  owners  who  envy  only  the 
graphics  capabilities  of  the  other  PS/2 
machines  have  IBM’s  commitment  that  a 
$585  VGA  graphics  board  will  soon  be 
available. 

IBM’s  marketing  force  didn’t  exactly 
roll  up  their  sleeves  and  clench  their  fists 
when  they  priced  the  Model  30.  Clearly, 
you  can  find  a comparable  system  at  a 
lower  price  elsewhere,  without  switch- 
ing to  31/2-inch  disks.  But  this  time,  other 
than  passing  up  the  IBM  reputation, 
you’ll  also  be  missing  your  chance  to  get 
in  on  the  ground  floor  of  the  new  system. 


Gus  Venditto  is  senior  editor  at  PC  Mag- 
azine. 
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The  Model  30' s 
10 1 -key  keyboard 
has  a luxuriously 
Um^  6’foof  cable. 
The  desit^n, 
featuring  12 
function  keys  and 
LED  displays,  is 
identical  to  that  of 
the  enhanced  AT 
keyboard.  The  two- 
button  mouse  (a  $05 
option  t plugs 
directly  into  the 
system  rather  than 
into  a port  and 
comes  with  a device 
driver. 
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¥)u  can  get  more 
Ifou  just  haverft  put 


Just  put  your  finger  on  a Microsoft®  Mouse 
and  you’ll  be  getting  more  done  in  no  time. 

Because  the  Microsoft  Mouse  comes  with 
a fistful  of  software  including  presentation 
graphics  programs  like  Show  Parmer™  and 
Microsoft  Paintbrush®  and  Expert  Mouse 
Menus  for  your  favorite  business  programs. 

To  enter  a command  with  a Miaosoft 
Mouse,  just  find  it  on  the  on-saeen  menu  and 
click.  Not  having  to  enter  a handful  of  key- 
strokes means  you  can  work  much  faster. 

Easier  word  processing 
from  load  to  print 

With  the  Microsoft  Mouse,  you  can  give 
your  cursor  keys  a rest.  Editing  is  a breeze 


because  it’s  easy  to  highlight  and  change 
or  replace  text. 

And  when  you’re  finished,  use  an  Expert 
Mouse  Menu  to  back  up  a DisplayWrite™  3 
document  with  just  two  clicks.  Or  use 
our  mouse  to  load  MultiMate®  documents 
without  ever  having  to  type  out  a file 
name  again. 

This  mouse  knows  its  1-2-3’s. 

The  Expert  Mouse  Menu  for  use  with 
Lotus®  1'2'3*  gives  you  faster  access  to 
functions  you  use  all  the  time  like  displaying 
graphs,  setting  tides  and  opening  windows. 
Then  print  out  your  worksheet  with  one  click 
of  our  mouse  rather  than  seven  keystrokes. 


MicnMoA  i*  a rcfMcred  tradeinark  of  MicroaoA  Corporation  Di^iltyWnR  and  Prnonal  Syuetn/l  arr  trademark*  of  IntematKxiBl  ButvieM  Machmn  Corporation  Lotu*  and  1*2*3  are  r^utered  trademark* 
of  Loan  Development  Corporation  MidiiMate  i*  a regutered  tratfemark  of  Multimaie  Internationa]  Corporation,  an  A*hion-late  companv  Show  Partner  i*  a crademark  of  Bn^ubill-Robero  & Co.  Ltd 
Pambruah  it  a regbrsred  trademark  of  ZSofi  Corporation 


And  now  you  can  use  the  numeric  keypad 
on  your  PC  because,  with  our  Expert  Menu, 
you’ll  never  suffer  from  not  being  able  to 
use  num-lock  again. 

Draw  attention  to  your  presentation. 

Show  Parmer  and  Microsoft  Paintbrush 
help  you  and  your  Miaosofr  Mouse  aeate 
presentation  graphics  and  special  effects  that 
will  keep  your  audience  focused  on  the 
point  at  hand. 

Show  Parmer  lets  you  bring  your  presenta- 
tions to  life:  Like  building  a graph  piece  by 
piece  as  you’re  presenting  your  case  point  by 
point.  It  even  lets  you  puU  graphic  images 
from  other  programs  like  Paintbrush  or  1-2-3. 


You’ll  never  be  alone  with  a 
Microsoft  Mouse. 

The  Microsoft  Mouse  is  supported  by  over 
200  software  applications  and  multimdes  of 
users.  In  fact,  tne  readers  of  PC  World  maga- 
zine have  given  the  Microsoft  Mouse  the 
World  Class  Award  for  the  past 
three  years.  No  wonder  it’s  die 
best  selling  mouse  on  the 
market. 

Buy  a Miaosoft  Mouse  and  get  a ton  more 
done  by  just  lifting  a finger. 

MicrosofrMouse 

Now  Available  For  Personal  System/2' 


For  a list  mouM-compatiWc  software  or  the  locattnn  of  your  nearest  dealer  rail  (800)  426-9400  In  Washington  State  atKi  Alaska.  <206)  882-8088  In  Canada,  call  (416)  67)-76)8 
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IBM 

PERSONAL 

SWEM/2 


MODEL 

50 


The  PS/2  Mode!  50  is  tiny  in  comparison  with 
the  AT  it  supersedes,  yet  it  is  more  powerful 
and  priced  in  the  same  range.  Standard 
etpdpment  includes  a 3'/>inch  microfloppy 
disk  drive  and  an  agonizingly  slow 
(80-milli.second  access  time)  20-megahyte 
harddisk  that  cries  out  to  he  replaced 
by  a larger,  faster  unit.  The  VGA  monitor 
is  optional,  and  four  models  ($250-$!  ,550) 
are  available . 
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With  its  small  footprint,  Micro  Channel  bus,  and  lO-MHz  speed,  the 
Model  50  could  set  the  standard  for  the  next 
generation  of  desktop  workstations. 


At  first  thought,  the  prognosis  for 
the  Personal  System/2  Model  50  is 
grim;  a new.  smaller  PC  incompat- 
ible with  the  old  hardware  and  made  most- 
ly from  plastic.  For  a clone  the  future 
would  seem  bleak,  Even  IBM  should  have 
learned  a lesson  from  such  previous  de- 
signs. 

Lo!  The  Personal  System/2  Model  50 
proves  itself  a worthy  successor  to  the  PC 
line.  Although  its  advantages  might  not  be 
obvious  today,  eventually  the  Personal  Sys- 
lem/2  Model  50  will  be  the  machine 
to  own. 

At  10  MHz,  generally  operating  with 
one  wait  state,  the  Personal  System/2 
Model  50  uses  the  fastest  80286  technol- 
ogy that  IBM  offers,  matching  what  un- 
doubtedly is  the  new  standard  of  the  PC  in- 
dustry. It  incorporates  a novel  design  that 
makes  adding  or  modifying  the  .system 
hardware  configuration  a matter  even  the 
most  ham-handed  klutz  can  handle.  It's 
small  enough  to  fit  into  a desk  drawer  (if 
you  have  a large,  empty  desk  drawer).  At 
$3,595,  it’s  amazingly  affordable  (in  the 
IBM  scheme  of  things).  And  it  offers  inno- 
vations that  truly  make  the  Personal  Sys- 
tem/2 Model  50  the  next  generation  of  per- 
sonal computer. 

The  breaks  with  the  past  should  be  ex- 
pected; the  PC  standard  is  more  than  5 
years  old,  edging  past  the  lifetime  predict- 
ed for  its  design  when  the  machine  was 
first  introduced  in  1981  (the  standard  IBM 


product  cycle  was  then  pegged  at  5 years). 
Without  giving  up  software  compatibil- 
ity— and  access  to  the  largest  base  of  busi- 
ness computer  software  in  the  world,  pro- 
grams written  to  the  MS-DOS  stan- 
dard— the  Personal  System/2  Model  50 
pushes  the  personal  computer  into  new 
levels  of  technology  needed  for  miniatur- 
ization and  multitasking.  It  also  adds  more 
built-in  security  and  a design  that’s  opti- 
mized for  automatic  assembly,  helping 
IBM  build  a made-in-America  product 
that’s  cost-competitive  with  low-cost  Pa- 
cific Basin  labor. 

ENGINEERING  INNOVATIONS 

More  compact  than  any  previous  IBM- 
brand  286-based  computer  (5'/2  by  14  by 
I8'/2  inches,  HWD)  the  Personal  System/2 
Model  50  earns  its  small  size  by  shrinking 
just  about  everything  from  disk  drives  to 
integrated  circuit  chips.  Along  with  that 
size  reduction  comes  a rethinking  and  re- 
engineering of  the  PC  expansion  bus  into 
IBM’s  new  Micro  Channel  Architec- 
ture— resulting  in  such  a complete  restruc- 
turing that  ordinary  AT  and  PC  expansion 
boards  won’t  work  in  the  Personal  Sys- 
tem/2 Model  50. 

Part  of  the  explanation  is  readily  visi- 
ble; the  Personal  System/2  Model  50  uses 
smaller  expansion  connectors,  ostensibly 
so  that  their  more  closely  spaced  pins  (on 
.05-inch  centers)  better  match  the  spacing 
of  the  leads  of  the  surface-mount  compo- 


nents that  ate  rife  throughout  the  Personal 
System/2  Model  50. 

The  slots  themselves  are  smaller,  too. 
The  new  limit  on  expansion  board  size  is 
1 1 '/a  by  3 inches,  with  spacing  of  about  V* 
inch  between  the  slots. 

The  Personal  System/2  Model  50  pro- 
vides four  slots,  all  with  the  new  16-bit  Mi- 
cro Channel  bus,  but  one  is  used  by  the 
standard  equipment  hard  disk  controller. 
Two  of  the  others  (and  the  hard  disk  slot) 
use  dual  58-pin  connectors  that  look  like 
miniaturized  versions  of  the  old  AT  bus. 
The  fourth  adds  an  extra  section  for  ex- 
changing video  signals  with  the  new 
graphics  system  that’s  built  into  the  system 
board. 

Expansion  cards  are  secured  at  the  bot- 
tom rather  than  the  top  by  knurled  captive 
screws.  Unless  Rambo  starts  installing 
blank  retaining  brackets  on  the  IBM  pro- 
duction line,  you  should  be  able  to  loosen 
the  screw  and  swap  cards  using  no  tools, 
just  your  fingers. 

THE  NEW  BUS  More  important  than 
the  physical  innovations,  however,  are  al- 
terations IBM  has  made  to  the  electrical 
structure  of  the  expansion  bus.  Many  of 
the  characteristics  of  the  Personal  Sys- 
tem/2 Model  50  Micro  Channel  expansion 
bus  are  familiar;  24  address  lines  capable 
of  handling  16  megabytes,  16  data  lines, 
and  the  ability  to  detect  when  8-  or  16-bit 
bus  expansion  cards  are  used.  Beyond 
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that,  IBM  has  incorporated  additional 
measures  of  control,  including  a special 
bus  arbitration  manager. 

The  new  bus  arbitration  hardware  al- 
lows the  Personal  System/2  Model  50  to 
shift  more  efficiently  between  different 
tasks.  In  addition,  the  Personal  System/2 
Model  50  features  eight  Direct  Memory 
Access  (DMA)  charmels,  all  of  which  may 
be  operated  simultaneously  to  shift  bytes 
between  memory,  disks,  video,  and  I/O 
ports.  Thus  the  very  heart  of  Personal  Sys- 
tem/2 Model  50  proves  that  it  was  de- 
signed from  the  beginning  to  be  a multi- 
tasking computer. 

Other  bus  modifications,  such  as  the 
use  of  level-sensitive  instead  of  edge- 
sensitive  interrupts,  will  be  of  concern 
only  to  hardware  developers.  However, 
IBM  has  also  made  life  easier  for  end 
users  to  install  system  options  by  incor- 
porating a new  Programmable  Option 
Select  (POS)  system  into  the  Personal 
System/2  Model  50.  The  POS  system  de- 
tects the  expansion  options  installed  in 
the  Personal  System/2  Model  50  and 
automatically  sets  the  machine  up  ac- 
cordingly. No  more  DIP  switches  or 
jumpers  to  worry  about. 

The  new  Micro  Channel  bus  con- 
tinues the  IBM  personal  computer  tra- 
dition of  open  architecture.  IBM  tech- 
nical reference  materials  furnish  all 
the  support  necessary  for  hardware 
developers  to  create  their  own  internal 
peripherals. 

PHYSICAL  CONSTRUCTION  The 

physical  construction  of  the  Personal 
System/2  Model  50  shows  that  IBM  can 
learn  from  its  mistakes,  and  learn  a lot. 
The  construction  of  the  Personal  Sys- 
tem/2 Model  50  continues  the  tradition 
started  with  the  PCjr  and  carried  on  by 
the  Proprinter:  an  easy-to-manufacture 
plastic  case  filled  with  snap-together 
subassemblies.  The  result  in  the  Personal 
System/2  Model  50  is  that  the  whole  sys- 
tem can  be  field  stripped  into  its  major 
subassemblies  in  a minute  or  two,  even  if 
you’ve  never  taken  a glance  at  a service 
and  repair  manual . 

The  case,  although  different  in  design 
and  execution,  is  conceptually  the  same 
as  that  of  the  PCjr — high-impact  plastic 
liberally  painted  with  conductive  silver 
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IBM  Personal  Svstem/2  Model  50 
IBMCorp. 

Owsuli  your  kxral  authorised  IBM  dealer; 
(800)  447-4700. 

List  Price:  S3.505 

Requires:  DOS  3.63.  VGA-compatible 
monitor. 

In  Short:  The  Model  50  is  the  foundation  of 
IBM's  Personal  SysienV2  line;  a cosKflec- 
tive,  multitasking  single-user  workstation. 
With  three  available  16-bil  Mien)  Channel 
expansion  slots,  built-in  communications 
ports,  I Mbyteof  RAM.  and  VGA  graphics, 
it's  affordably  priced. 
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paint  for  the  radio  frequency  shielding 
required  to  make  the  Personal  System/2 
Model  50  meet  FCC  Class  B emissions 
specifications.  One  large  plastic  casting 
serves  as  the  foundation  and  back  panel 
for  the  chassis.  A second  provides  an  in- 
ner drive  shelf,  and  a third  becomes  the 
front  panel  itself. 

Only  the  top  and  sides  are  genuine  met- 
al, a single-piece  stamping  with  rolled  bot- 
tom and  rear  edges,  plus  spot-welded 
brackets  for  the  attachment  of  the  front 
panel.  Metal  braid  in  lips  around  the  edges 
of  this  cover  ensures  that  no  stray  electrical 
emissions  leak  out. 

The  exterior  of  the  front  panel  is  divid- 
ed into  four  functional  areas.  On  the  right, 
the  red  paddle  of  the  on/off  switch  pokes 
through.  Two  small  rectangular  cutouts  al- 
low LEDs  to  gleam  through  to  indicate 
power  on  (green)  and  hard  disk  activity 
(yellow). 

Next  on  the  right  are  two  cover  panels 
for  the  floppy  disk  drives.  Unlike  those  on 
previous  PCs,  these  covers  are  part  of  the 
chassis  front  panel — not  the  disk  drive. 
They  are  individually  removable  for  up- 
grading the  system  drive  endowment. 

The  final  section  on  the  far  left  merely 
covers  the  speaker  and  provides  a conve- 
nient resting  place  for  the  IBM  logo.  The 
bottom  third  of  the  front  panel  is  slotted  for 
system  ventilation. 

The  rear  panel  looks  Spartan  com- 
pared with  previous  IBM  designs.  On  the 
left  are  three  shiny  metal  retaining  brack- 
ets hiding  internal  expansion  slots.  At  the 


right  rear  is  a single  power  connector  but 
no  provision  for  juicing  up  a display. 
Along  the  bottom  run  the  connectors  for 
the  built-in  ports:  serial,  parallel,  display 
output,  and  two  input  ports.  At  top  left  is 
a key  lock  that  prevents  people  from  pok- 
ing inside  the  chassis  when  you’re  not 
around.  Two  knurled,  finger-tight  cap- 
tive screws  at  the  top  of  the  rear  panel 
hold  the  lid  on  the  system. 

Inside  the  PS/2  The  inside  of  the 
Personal  System/2  Model  50  holds  its  real 
wonders.  There’s  not  a loose  wire  to  be 
found.  The  whole  computer  consists  of 
naught  but  plug-together  subassemblies. 
Even  the  lowly  screw  has  been  nearly  ban- 
ished. Most  of  the  machine  merely  snaps 
or  slides  together. 

Dominating  the  right  side  of  the  sys- 
tem unit  is  the  long,  narrow  chrome  box 
of  the  switching  power  supply.  As  with 
that  of  the  XT  M^el  286,  this  unit  auto- 
matically figures  out  what  kind  of  elec- 
tricity you’ve  plugged  it  into  and  adjusts 
itself  accordingly,  between  90  and  260 
volts  (in  two  discrete  ranges,  90  to  137 
and  180  to  265  VAC)  at  any  frequency 
between  50  and  60  Hz. 

The  real  efficiency  of  the  Personal  Sys- 
tem/2 Model  50  design  is  best  illustrated 
by  the  Personal  System/2  Model  50  disk 
drives.  The  system  has  the  capacity  for 
three  3'/2-inch  form-factor  units:  in  the 
IBM  scheme,  two  floppies  and  one  hard 
disk.  All  of  these  drives  mount  on  a mold- 
ed plastic  shelf  which,  again,  is  coated 
with  conductive  paint  that  shields  the 
drives  from  the  system  electronics. 

The  two  floppies  (one  is  standard 
equipment)  install  side  by  side  directly 
behind  the  front  panel.  The  drives  are  se- 
cured in  place  by  special  plastic  rails  on 
the  bottom.  They  slide  backward  into  a 
card  edge  connector  that’s  mounted  on 
either  branch  of  a T-shaped  printed  cir- 
cuit board  that  plugs  into  the  system 
board  below  the  mounting  shelf.  A small 
tab  under  the  front  edge  of  each  drive 
latches  it  in  place.  To  slide  a drive  out, 
you  must  gently  lift  this  tab.  During  in- 
stallation, it  snaps  securely  down  on  its 
own.  The  drives  themselves  are  made  by 
Alps  Electronics. 

The  hard  disk  drive  installs  inside  the 
chassis,  behind  the  floppies.  It  is  held  in 
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With  all  these  SoftLogic  Solutions, 
you  could  run  out  of  problems. 

Now  there’s  a whole  family  of  low-cost,  easy  to  use  SoftLogic  Software  for  the  IBM  PC,  XT,  AT,  and  compatibles. 

They’ll  save  you  time,  aggravation,  and  lots  of  money.  Got  a problem?  Check  out  these  SoftLogic  Solutions. 


Software  Carousel— The  easy  way 
to  move  from  one  program  to  another. 

Now  keep  up  to  ten  different  programs 
loaded  and  ready  to  run  - and  switch  from  one 
to  another  in  an  instant.  Plus  use  all  available 
memory  with  each  and  every  program.  Sup- 
ports AboveBoard™  and  RAMFhge.™  New 
Version  2 is  even  faster  and  more  powerful. 

$59.95* 


Disk  Optimizer— Speeds  up  your 
disk  by  cleaning  up  your  hies. 

You  may  not  notice,  but  your  hard  disk  is 
getting  slower.  Because  your  files  keep  getting 
fragmented  and  scattered  on  your  disk.  Disk 
Optimizer  puts  back  the  speed  by  putting  your 
files  back  in  one  piece- where  they  belong. 
Now  faster,  with  even  more  powerful  features. 

$59.95* 


Cubit— Packs  more  of  your  data 
onto  less  disk  space. 

Filling  up  your  hard  disk  again?  Don’t  run  out 
and  get  a bigger  drive.  Get  Cubit,  and  get  up  to 
twice  the  storage  capacity  from  the  drive  you 
already  have.  Cubit  compresses  and  decom- 
presses word  processor,  spreadsheet,  database, 
all  kinds  of  files — quickly,  safely,  invisibly. 

$49.95* 


DoubleDOS— The  multitasking 
software  that  takes  less  of  everything. 

You  can  spend  more  money,  load  more  mem- 
ory, and  read  more  manuals  with  systems  like 
TopView  " or  Windows.”  Or  you  can  get 
DoubleDOS,  the  amazing  concurrent  software 
system  that  lets  you  and  your  computer  each 
work  on  different  tasks  at  once. 

$49.95* 


(Not  Copy  Protected ) 

O 1967 SuftLogK  StiutHms.  Inc. 

TM  signifies  manufacturer's  trademark. 


Put  your  problems  behind  you!  Order  today! 

Look  for  SoftLogic  products  at  better  computer  dealers  everywhere. 
Or  order  direct  from  SoftLogic  Solutions  by  calling 

800^272^9900 

(603-627-9900  in  NH). 


CIRCLE  334  ON  READER  SERVICE  CARD 


ScftLock: 

SOLUTIONS 

St^ftLogic  Solutions,  Inc. 
One  Perimeter  Road 
Manchester,  NH  03103 

‘plus  $5.00  shipping  and  handling. 
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place  by  a pair  of  rails,  but  it  is  also 
locked  in  place  by  a pair  of  plastic  tabs, 
one  at  either  side  of  the  front  of  the  drive. 
The  hard  disk  plugs  directly  into  its  con- 
troller, which  in  turn  plugs  into  one  of  the 
expansion  connectors  on  the  system 
board. 

The  standard  Personal  System/2  Model 
50  hard  disk  itself  is  one  of  the  system’s 
major  disappointments.  A major  step 
backward,  the  capacity  of  the  IBM-made 
drive  is  a paltry  20  megabytes.  Worse  yet, 
with  an  average  access  time  of  80  millisec- 
onds, it  performs  like  an  XT  drive.  Only 
IBM  would  have  the  gall  to  put  a slower 
drive  in  a faster  computer.  The  Personal 
System/2  Model  50  really  cries  out  for  a 
better-performing,  higher-capacity  hard 
disk. 

Higher-capacity  drives  (70  megabyte 
and  beyond),  which  are  available  from 
IBM  for  step-up  models  of  the  new  Per- 
sonal Systems,  use  the  enhanced  small  de- 
vice interface  (ESDI)  interconnecting 
scheme  and  a 10-MHz  data  transfer  rate. 
However,  the  20-megabyte  units  of  the 
Personal  System/2  Model  50  are  strictly 
standard  ST-506,  with  a 5-MHz  transfer 
rate.  Presumably,  the  flexibility  gained  by 
putting  the  hard  disk  controller  on  an  ex- 
pansion card  rather  than  on  the  system 
board  promises  that  a higher-performance 
product  may  become  available  for  the  Per- 
sonal System/2  Model  50. 

The  entire  drive  shelf  is  secured  by 
eight  snap-lock  connectors  that  can  be 
popped  loose  either  with  a finger  grip  or  by 
using  a special  tool  (actually  a small  piece 
of  mold^  plastic)  that  is  included  inside 
the  Personal  System/2  Model  50.  The 
whole  shelf  can  be  removed,  with  or  with- 
out the  drives  remaining  in  place  (if  you 
don't  mind  sliding  out  the  controllers  and 
T-board  adapter  at  the  same  time). 

At  the  tear  of  the  shelf,  to  the  right  of 
the  center  of  the  system  unit,  is  a large  di- 
ameter fan  in  a slide-in  plastic  mounting 
that’s  also  secured  by  a snap-lock  con- 
nector. Because  of  this  fan  and  its  place- 
ment, system  airflow  and  cooling  is  su- 
perior to  previous  PC  designs.  Fresh  air 
is  sucked  through  the  ventilation  slots  in 
front  of  the  machine,  over  the  electronics 
and  disk  drives,  and  exhausted  directly 
out  the  rear  of  the  machine.  The  hottest 
element  of  the  system — the  hard  disk 


drive — is  located  nearest  to  the  fan. 

Quieter  than  the  power  supply  fans  of 
previous  IBM  desktop  machines,  the  new 
fan — rated  at  40  dB  with  system  noise  in- 
creasing to  46  dB  when  the  disk  drives  are 
mnning — the  fan  noise  should  be  objec- 
tionable only  in  quieter  offices.  (It  still 
bothers  me.) 

The  loudspeaker  and  battery  pack 
comprise  a third  removable  assembly, 
normally  located  in  the  left  front  comer 
of  the  chassis.  The  battery  is  separately 
removable  from  this  chassis  and  is, 
thankfully,  a relatively  common  Pana- 
sonic 6- volt  unit. 


A more 

formidable  obstacle  to  the 
clone  makers  is  surface- 
mount  technology  used 
for  the  system  board  and 
the  hard  disk  controller 
of  the  PS/2  Model  50. 


THE  SYSTEM  BOARD  Underlying  all 
is  a near-masterpiece  of  a system  board. 
Besides  the  nominal  circuitry  of  previous 
AT  system  boards,  it  contains  the  serial 
and  parallel  ports,  clock,  and  full  mega- 
byte of  memory  that  AT-compatible  mak- 
ers have  been  installing  on  their  mother- 
boards for  years.  To  this  basic 
endowment,  IBM  adds  a floppy  disk  con- 
troller and  an  entirely  new  video  system. 

Prominent  on  the  board  are  three 
square  aluminum  cans  and  a similar 
black  epoxy  chip,  each  about  2 inches  on 
a side.  These  components  are  very  large 
scale  integration  (VLSI)  circuits  custom- 
made  by  IBM.  Some  reporters  believe 
that  these  proprietary  chips  are  IBM’s  at- 
tempt to  prevent  (or  make  more  difficult) 
the  cloning  of  the  Personal  System/2 
Model  50.  But,  noting  the  rapid  appear- 
ance of  Chips  and  Technologies’  EGA 
and  AT  VLSI  chip  sets,  undoubtedly  the 


Personal  System/2  Model  50  chips  are 
under  the  electron  microscope  right  now, 
and  engineers  are  heading  full  speed  in 
reverse. 

A more  formidable  obstacle  to  the 
clone  makers  is  the  surface-mount  technol- 
ogy used  for  the  system  board  and  the  hard 
disk  controller  of  the  Personal  System/2 
Model  50. 

Ordinarily,  discrete  parts  are  installed 
on  conventional  printed  circuit  boards  by 
sliding  component  leads  through  holes  in 
the  circuit  board,  then  soldering  the  com- 
ponents into  place.  Although  large  board 
makers  automate  their  production  lines, 
this  assembly  technique  is  just  as  available 
to  garage  and  basement  manufacturers. 
Anyone  with  a soldering  iron  can  build  this 
sort  of  circuit  board. 

Surface-mount  technology  changes 
all  that.  Surface  mount  puts  chips  and 
other  circuit  components  into  packages  a 
fraction  the  size  of  those  with  ordinary 
leads.  That  makes  circuit  boards  more 
compact  and  helps  shrink  the  size  of  the 
Personal  Syslem/2  Model  50  mother- 
board. 

However,  as  the  name  implies,  surface- 
mount  technology  breaks  with  past  tradi- 
tion. Component  leads  solder  to  the  sur- 
face of  the  circuit  board  rather  than  sliding 
through  holes  in  it.  Because  of  the  small 
chip  size  and  the  unconventional  installa- 
tion technique,  making  surface-mount  cir- 
cuit boards  requires  specialized  and  expen- 
sive machinery,  cunently  out  of  reach  for 
the  garage  shop.  Smaller  and  low-volume 
manufacturers  will  have  a difficult  time 
breaking  into  the  Personal  System/2  Mod- 
el 50  market. 

SYSTEM  AND  VIDEO  MEMORY  De- 
spite the  VLSI  chips,  the  Personal  Sys- 
tem/2 Model  50  motherboard  still  uses  a 
large  amount  of  discrete  logic.  Eventually 
these  chips  may  be  squeezed  into  the  VLSI 
arrays,  too,  condensing  the  system  board 
(or  that  of  a clone)  even  further. 

On  the  right  side  of  the  system  board 
are  two  separate  memory  banks  for  sys- 
tem RAM  and  the  video  display.  Base 
configuration  of  the  Personal  System/2 
Model  50  includes  a full  megabyte  of  dy- 
namic RAM,  implemented  in  two  mem- 
ory boards,  each  of  which  contains  six 
IBM  proprietary  RAM  modules  near  the 


No  matter  how  you  look  at  it, 
Boeing  Gr^h  says  it  better 


Boeing  Graph  brings  business  graphics  to 
life,  and  allows  you  to  express  your  ideas 
in  bold,  colorful,  multi-dimensional  form. 
It  can  display  complex  ideas  clearly,  giv- 
ing you  the  power  to  persuade  as  well  as 
inform. 

And  it’s  fct,  easy  to  use  and  efficient  with 
help  screens  and  on-screen  function  key 
de^ptors.  You  can  select  ftom  33  types 
of  3D  graphs.  Rotate  them  on  any — or  all 
— axes  to  find  the  perspective  that  best 
makes  your  point.  That’s  one  of  20  real- 


time animation  functions — others  include 
zoom,  pan  and  stretch.  Boeing  Graph 
also  Bves  new  power  to  two-dimensional 
graphs,  enriching  them  with  color  and 
shading. 

Boeing  Graph  is  designed  for  your  IBM 
PC  XT,  AT*  or  compatible.  You’ll  find  it’s 
easy  to  import  multi-dimensional  data 
directly  from  Boeing  Calc,  a powerful 
spreadsheet  with  multi-dimensional  capa- 
bility, Or  you  can  import  from  other  com- 
moiily  usal  spreadsheets  like  Lotus*  1-2-3* 


When  you  ^nt,  Boeing  Graph’s  unique 
Superprint™  feature  automatically  uses 
the  highest  available  resolution  on  your 
dot  matrix,  ink  jet  or  laser  printer. 

Boeing  Graph.  It  brings  business  graphics 
to  life.  For  the  name  of  the  dealer  near- 
est you,  call  1-800-368-4555.  Or  write 
Boeing  Computer  Services,  P.O.  Box 
24346,  M/S  7W-05,  Seattle,  WA  98124- 
0346. 
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Boemg  is  a regislered  trademark  of  The  Boeir>g  Company. 
IBM  PC  XT  and  AT  are  registered  trademarks  of  Inter- 
national Business  Machines  Corporation.  Superprint  is 
a trademark  of  Three  D Graphics.  Lotus  and  1*2-3  are 
registered  trademarks  of  Lotus  Development  Corporation. 


■ PS/2  MODEL  50 


PS/2  Model  50 


A marvel  of  modular  design,  the 
Model  50  should  make  for  easier 
PC  maintenance  and  repair.  All  of 
the  main  elements  can  be  easily 
removed  from  the  CPU  chassis. 


1-fnegabyte  memory 

Chassis  with  motherboard 


Plastic  subchassis 
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Surface  Mount  Devices  (SMDs) 


Single  Inline  Memory  Modules  (SIMMs) 


Micro  unannei  expansion  siois 

80287  math  coprocessor 


Sockets  for  1 -megabyte  memory 


Floppy  disk  connector 


IBM  custom  VLSI 


128KROM  BIOS 


80286  microprocessor 


^ By  using  Single  Inline  Memory 
Modules  (SIMMs)  and  Surface 
Mount  Devices  (SMDs).  IBM 
engineers  packed  an  6k)286  mi- 
croprocessor. an  80287  math  co- 
processor. a megabyte  of  RAM. 
and  three  expansion  slots  onto  a 
compact  motherboard  that  helps 
make  the  Mode)  50  the  slimmest 
IBM  desktop  computer  yet.  Only 
14  inches  wide,  it^  6 inches  nar- 
rower than  a PC  or  XT  and  9 
inches  narrower  than  an  AT. 
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front  of  the  system  board.  The  IBM 
memory  map  divides  this  endowment 
into  640K-byte  base  memory  for  DOS 
and  384K-byte  extended.  (Expansion 
board  options  can  increase  the  official 
IBM  RAM  endowment  to  7 megabytes, 
although  the  microprocessor  can  handle 
up  to  16.) 

Behind  the  system  memory  are  eight 
4-bit  by  64K-bit  chips  used  for  video 
memory — a total  of  256K  bytes — sol- 
dered to  the  motherboard.  Across  the 
front  edge  of  the  system  board  runs  a se- 
ries of  four  socketed  32K-byte  ROM 
chips,  giving  a total  of  I28K  bytes  of 
firmware  (including,  of  course,  BASIC). 
Another  64K  bytes  of  battery-backed-up 
CMOS  RAM,  used  for  system  setup  in- 
formation, is  contained  in  the  time-of- 
day  clock  chip,  which  is  also  located  on 
the  system  board. 

At  the  left  front  of  the  system  board  is 
the  microprocessor,  an  Intel-made  80286- 
10,  and  nearly  adjacent  to  it  is  a socket  for 
an  80287-10  coprocessor.  Both  the  main 
processor  and  coprocessor  operate  at  10 
MHz,  derived  from  a 40-MHz  crystal  sol- 
dered to  the  board.  Because  the  micro- 
processor only  devotes  about  7 percent  of 
its  time  to  system  overhead  such  as  re- 
freshing memory,  it’s  actually  a trifle  fast- 
er than  the  10-MHz  speed  in  other  one- 
wait-state  machines. 

The  essentials  of  the  system  board  flop- 
py disk  control  system  represent  a continu- 
ation of  past  practices,  based  on  a NEC 
765  controller  chip.  However,  system 
firmware  has  changed  allegiatKes  to  sup- 
port only  3 '/2-inch  floppy  disk  media  at  the 
old  700K  bytes  per  disk,  as  well  as  the  new 
1.44  megabytes  per  disk  formatted  data 
densities.  New,  improved  PC  DOS  3.3  is 
also  required  to  make  use  of  the  miniature 
high-density  diskettes. 

Although  the  parallel  port  built  into 
the  system  board  brings  no  new  sur- 
prises, the  serial  port  advances  on  its  pre- 
decessors by  supporting  a speed  one 
notch  higher — 19,200  bits  per  sec- 
ond— through  use  of  a 1 6550  UART  chip 
(a  newer  version  of  the  1 6450  used  by  the 
AT).  Unlike  the  AT,  however,  the  Per- 
sonal System/2  Model  50  serial  port  uses 
a full-size  male  DB-25  connector.  The 
parallel  port  uses  the  standard  female 
DB-25. 


The  new  Video  Graphics  Array 
(VGA)  system  is  disappointing  in  that  it 
incorporates  no  video  coprocessor,  such 
as  Intel's  82786  or  Texas  Instruments 
TMS340I0.  Instead  it  is  built  around  a 
proprietary  gate  array  that  offers  im- 
proved resolution  without  the  ten-to- 
hundredfold  speed  increase  possible  with 
a coprocessor.  (A  new,  proprietary  co- 
processor board  is  available  from  IBM  as 
an  option.) 

T he  highest 
color  resolution  supporteii 
by  the  system  is  640 
by  480  with  16  on-screen 
colors. 


Resolution  The  highest  color  reso- 
lution supported  by  the  system  is  640  by 
480  with  16  on-screen  colors  (selectable 
from  a palette  of  256).  A degraded,  two- 
color  (monochrome)  mode  is  also  avail- 
able at  the  same  resolution . That  resolution 
capability  is  very  desirable  because  it  re- 
sults in  easy-to-calculate  and  -manipulate 
square  pixels  on  normal  4:3  aspect  ratio 
monitors.  A new  320  by  200  graphics 
mode  that  allows  256  simultaneous  on- 
screen colors  is  also  available. 

Text  resolution  is  even  sharpen  720  by 
400  pixels  in  either  16  colors  or  shades  of 
gray  in  monochrome.  Characters  in  this 
mode  are  more  detailed  than  ever  before, 
with  each  constructed  from  a 9 by  16  ma- 
trix of  on-screen  dots.  These  same  charac- 
ters are  also  available  in  a new  360  by  400 
16-color  text  mode  for  40-column  dis- 
plays. 

As  with  previous  new  IBM  video  stan- 
dards, taking  full  advantage  of  VGA  re- 
quires an  entirely  new  kind  of  monitor  that 
uses  an  analog  interface  (rather  than  the 
digital  displays  used  with  all  previous  PC 
displays  except  the  PGC). 

Most  of  the  new  video  modes  requite  a 
horizontal  frequency  of  31.5  KHz  with  a 
refresh  rate  of  70  Hz  to  reduce  flicker. 


Also  available  are  two  60-Hz  graphics 
modes  that  trade  off  a slower  refresh  rate 
for  a greater  number  of  text  lines  in  graph- 
ics mode:  30  lines  per  screen,  instead  of  25 
lines. 

IBM  offers  four  new  displays  to  match 
the  new  VGA  standard:  three  color  (12, 14 
and  16  inches,  measured  diagonally)  and 
one  paper-white  monochrome.  Color  or 
monochrome  displays  can  be  plugged  in 
interchangeably  and  still  operate  properly. 
The  monochrome  monitor  displays  up  to 
64  shades  of  gray,  mapped  from  color  by 
using  only  the  green  signal  from  the  RGB 
triad. 

The  new  display  standard  also  incor- 
porates a new  connector  with  1 5 pins  in- 
stead of  the  previous  9,  so  you  have  no 
worries  about  accidentally  plugging  in 
the  wrong  display  and  turning  it  into 
charcoal. 

For  full  software  compatibility,  the  new 
VGA  system  also  supports  past  IBM  video 
modes  down  to  40-colunin  text  and  graph- 
ics. In  the  old-fashioned  200-line  video 
modes  (320  by  200  and  640  by  200  graph- 
ics), the  displays  are  double-scanned  at  a 
4(X)-line  rate,  making  on-screen  characters 
look  sharper  but  just  as  chunky  as  on  a 
200-line  display. 

KEYBOARD  AND  MOUSE  Although 
the  keyboard  used  by  the  Personal  Sys- 
tem/2 Model  50  is  the  same  as  that  of  the 
latest  AT  models  with  the  101-key  Ad- 
vanced Keyboard  layout,  IBM  has  been  at 
work  updating  the  input  provisions  of  the 
computer,  too.  The  system  unit  now  fea- 
tures built-in  support  for  a pointing  device 
(read:  mouse). 

The  two  input  jacks  on  the  rear  panel  of 
the  Personal  System/2  Model  50,  which 
both  use  6-pin  DIN  connectors,  are  sup- 
posedly identical  so  that  the  keyboard  arid 
pointing  device  can  be  plugged  in  inter- 
changeably. However,  the  evaluation  sys- 
tem wasn’t  as  forgiving  as  IBM  promised 
and  gave  an  error  message  when  the  key- 
board was  connected  to  what  it  thought 
was  the  wrong  socket. 

Password  protection  is  now  built  right 
into  the  keyboard  system.  The  keyboard 
itself  can  be  locked  out  so  that  unautho- 
rized people  cannot  tamper  with  the  sys- 
tem. The  password  is  set  with  the  new 
Personal  C)ption  Select  setup  utility. 
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IBM  now  supplies  its  own  two-button 
mouse,  rather  elongated  (though  usable)  in 
shape,  that  plugs  into  the  Personal  Sys- 
teni/2  Model  50  with  a single  cable  and  re- 
quires no  separate  power  supply . The  IBM 
mouse  is  built  around  a free-spinning  rub- 
ber trackball,  much  like  the  Microsoft 
ptxxluct. 

Even  the  setup  and  diagnostic  software 
supplied  with  the  Personal  System/2  Mod- 
el so  has  stepped  a generation  forward.  In- 
stead of  the  stark  white  text  of  previous 
products,  the  new  system  uses  colorful 
menus  that  give  a stacked  windows-like  ef- 
fect as  you  dive  through  their  depth.  Op- 
tion selection  is  now  automatic,  facilitated 
by  the  POS  system. 

THE  DOWNSIDE  Buying  the  Personal 
System/2  Model  50  today  has  its  down- 
side: 3'/2-inch  disks  only,  and  no  internal 
expansion  options  except  for  those  sup- 
plied by  IBM.  Only  when  IBM's  multi- 
tasking Operating  System/2  finally  be- 
comes available  (promised  early  next  year) 
and  software  makers  release  new  products 
for  it  will  the  Personal  System/2  Model  50 
really  prove  its  worth.  If  you  need  hefty  PC 
power  now  and  price  is  important,  a cheap 
AT  clone  is  still  a good  bet. 

As  time  goes  by,  however,  the  current 
shortcomings  of  the  Personal  System/2 
Model  50  will  disappear  (though  the  ma- 
chine will  still  be  burdened  by  a slow  hard 
disk).  Its  upside  is  its  future.  The  Micro 
Channel  bus  and  downsized  everything 
hold  the  potential  for  being  the  standard  for 
the  next  generation  of  desktop  worksta- 
tions. Buying  a clone  today  may  load 
down  your  desk  with  obsolete  hardware 
the  day  you  decide  you  need  a multitasking 
system. 

Compared  with  the  brand  name  10- 
MHz  AT  compatibles  that  are  currently 
available,  the  added  expense  in  acquiring 
the  $3,595  Personal  System/2  Model  50  is 
trifling  once  you  figure  in  all  the  built-in 
features  (like  VGA)  and  its  future  promise. 
It’s  an  attractive  machine  at  an  attractive 
price  that  promises  to  become  increasingly 
valuable  to  you,  notwithstanding  physical 
depreciation,  as  progress  is  made  in  soft- 
ware. 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 


IBM's  new  Personal  System/2  line  of 
products  includes  three  new  video  stan- 
dards and  four  new  monitors.  All  of  the 
PS/2  models  have  a video  adapter  built  into 
the  system  board.  All  you  need  to  get  run- 
ning is  one  of  the  new  monitors. 

The  three  new  video  standards  are  the 
Multicolor  Graphics  Array  (MCGA), 
which  is  built  into  the  Model  30  system 
board;  the  Video  Graphics  Array  (VGA), 
which  is  built  into  the  Models  50,  60,  and 
80  system  board  (the  VGA  is  also  avail- 
able as  an  add-on  board  for  the  Model  30 
or  existing  PCs,  XTs,  and  ATs);  and  the 
8514/A,  a high-resolution  add-on  board 
for  the  Models  50, 60,  and  80. 

All  of  the  new  video  adapters  include 
640  (horizontal)  by  480  (vertical)  graphics 
resolution,  which  ia  a step  up  from  the  640 


by  2(X)  graphics  of  the  IBM  Color/Gra- 
phics Adapter  (CGA)  and  the  640  by  350 
graphics  of  the  Enhanced  Graphics  Adapt- 
er (EGA), 

IBM  has  also  gone  analog — all  of  the 
new  video  adapters  ate  capable  of  display- 
ing 256  simuluineous  colors  out  of  a pal- 
ette of  262,144  total  colors.  There’s  a 
catch,  however.  Although  IBM  was  able 
to  dazzle  spectators  with  some  stunning 
256-color  displays  during  its  PS/2  an- 
nouncements, the  morning-after  analysis 
revealed  a disappointment:  with  the  excep- 
tion of  the  expensive  8514/A,  the  256  si- 
multaneous colors  can  only  be  displayed  in 
320  by  200  graphics  resolution. 

The  new  video  adapters  have  compati- 
bility modes  that  emulate  the  CGA  and 
EGA.  so  most  existing  software  should 


With  three  new  standards  and 
four  new  monitors,  IBM  hopes  to  change  your 
definition  of  high-quality  video  output. 
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run  with  only  the  usual  number  of  prob- 
lems inherent  in  video  emulation.  Expect 
software  support  for  the  new  video  modes 
real  fast;  IBM  has  wised  up  and  now  rec- 
ognizes the  importance  of  communicating 
with  software  vendors. 

THE  640  BY  480  ADVANTAGE  The640 
by  480  resolution  is  not  new,  even  to  IBM. 
IBM's  $2,995  Professional  Graphics  Con- 
troller used  640  by  480.  But  this  is  the  first 
time  IBM  is  giving  this  resolution  to  the 
masses.  In  doing  so,  they're  a little  behind 
other  manufacturers.  Many  of  the  “super 
EGA"  boards — such  as  those  from  Para- 
dise, STB,  Tseng  Labs,  and  Video- 
7 — have  already  been  offering  640  by  480 
for  owners  of  the  NEC  MultiSync  and  oth- 
er variable-sync  monitors. 

What's  so  magic  about  640  by  480? 
The  viewing  aree  of  most  video  displays 
has  an  aspect  ratio  of  4:3,  which  means 
that  the  display  is  one-third  wider  than  it  is 
high.  With  a resolution  of  640  by  480,  the 
number  of  pixels  per  inch  is  the  same  both 
horizontally  and  vertically. 

While  this  little  dividend  is  nice  for  pro- 
grammers, it  also  benefits  users.  In  some 
ca.ses,  it  means  faster  graphics  with  less 
distortion.  A graphics  program  can  use  the 
same  digitized  fonts  for  both  horizontally 
and  vertically  aligned  text,  reducing  stor- 
age necessary  for  the  fonts. 

IBM  has  ^so  made  the  switch  firom  dig- 
ital to  analog.  This  allows  a greatly  in- 
creased array  of  colors. 

In  a digital  video  system,  each  color 
signal  that  the  adapter  sends  to  the  monitor 
can  be  either  on  or  off.  The  CGA  had  four 
color  signals  and  can  display  16  different 
colors.  The  EGA  has  six  color  signals  and 
can  display  64  different  colors. 

An  analog  system  requires  only  three 
color  signals:  red,  green,  and  blue.  How- 
ever, each  of  these  signals  can  be  varied 
over  a continuous  range.  All  the  new  IBM 
video  adapters  can  generate  64  different 
levels  for  each  of  the  three  color  signals. 
The  total  number  of  red-gieen-blue  combi- 
nations is  64  times  64  times  64,  or 
262,144.  This  is  called  the  "palette." 

In  most  analog  video  systems,  the  num- 
ber of  colors  that  can  be  simultaneously 
displayed  is  much  lower.  This  is  a restric- 

Jtion  based  on  the  amount  of  video  memory 
and  its  organization  within  the  adapter 


T he  effective 
resolution  of  the  VGA 
adapter's  80-coIumn  text 
mode  is  720  by  400. 

■ ■ ■ ■ ■ 

hardware.  At  best,  the  new  IBM  video 
adapters  can  display  only  256  of  these  col- 
ors at  once. 

The  Multicolor  Graphics  Array 
(MCGA)  is  the  low-end  member  of  IBM's 
new  line  of  video  adapters.  It  is  found  only 
on  the  PS/2  Model  30.  The  MCGA  has 
64K  bytes  of  video  memory  and  offers  em- 
ulation of  the  IBM  CGA  (320  by  200 
graphics  mode  with  four  colors,  6^  by 
2(X)  graphics  mode  with  two  colors),  a new 
320  by  200  graphics  mode  with  256  col- 
ors. a new  640  by  480  graphics  mode  with 
two  colors,  and  use  of  an  8 by  16  character 
box  in  text  modes. 

In  80-column  text  mode,  the  effective 
resolution  is  640  by  400.  but  this  resolu- 
tion is  not  available  in  graphics.  In  all  vid- 
eo modes,  the  colors  can  be  chosen  from 
the  palette  of  262,144  colors.  (As  you 
might  expect  from  pa.st  experience.  IBM 
does  not  give  you  a utility  to  do  this. ) 

The  PS/2  Models  50,  60.  and  80  have 
an  on-board  video  adapter  called  the  Video 
Graphics  Array  (VGA).  This  adapter  has 
256K  bytes  of  memory  (the  same  amount 
as  a fully  loaded  EGA)  and  offers  emula- 


tion of  the  IBM  EGA  (including  CGA  em- 
ulation), 320  by  200  graphics  mode  with  4 
or  16  colors,  640  by  200  graphics  mode 
with  2 or  16  colors,  640  by  350  graphics 
mode  with  16  colors,  a new  320  by  200 
graphics  mode  with  256  colors,  a new  640 
by  480  graphics  mode  with  2 colors,  a new 
640  by  480  graphics  mode  with  16  colors, 
and  use  of  a 9 by  16  character  box  in  text 
modes. 

The  effective  resolution  of  tlie  80-col- 
umn  text  mode  is  720  by  4(X),  but  this  is 
not  duplicated  in  the  graphics  modes.  As  in 
the  MCGA,  the  colors  can  be  chosen  from 
the  262,144-color  palette. 

SORTING  OUT  THE  MOOES  The 

new  (and  old)  video  modes  seem  to  en- 
compass a lot  of  different  dimensions,  but 
they  separate  into  a few  grxxips. 

All  of  the  graphics  modes  have  a hori- 
zontal resolution  of  either  640  or  320.  The 
VGA  text  mode  is  an  oddity  at  720.  All  the 
modes  use  one  of  three  possible  vertical 
resolutions:  350,  4(X),  or  480.  What  hap- 
pened to  the  vertical  resolution  of  200?  For 
these  modes,  the  adapter  simply  displays 
each  scan  line  twice  for 400  scan  lines.  The 
400  scan  lines  are  also  used  in  the  text 
modes:  each  character  is  16  pixels  high, 
and  25  lines  of  text  are  displayed. 

The  VGA  gets  by  with  only  two  crys- 
tals: a 25.175-MHz  for  the  640  and  320 
horizontal  resolutions  and  a 28.322-MHz 
for  the  720  pixels  used  for  text.  All  video 
modes  have  a horizontal  sync  rate  of  3 1 .5 
KHz.  The  350-  and  4(X)-scan-line  modes 
have  a vertical  sync  rate  of  70  Hz;  the  480- 
scan-line  modes  run  at  60  Hz. 

The  VGA  BIOS  contains  three  fonts 
that  can  be  loaded  into  the  adapter  or  used 
to  display  text  in  graphics  modes.  An  8 by 
8 font  is  used  with  the  200-scan-line  graph- 
ics modes  when  writing  text,  an  8 by  14  is 
used  for  the  350-scan-line  graphics  modes, 
and  an  8 by  16  font  is  used  in  the  text 
modes  and  the  480-scan-line  graphics 
modes. 

On  the  EGA  it  is  possible  to  use  the  8 by 
8 font  in  text  mode  to  get  43  lines  on  the 
display  instead  of  25.  With  the  VGA  you 
can  also  use  the  8 by  8 font  in  text  mode, 
but  then  you  will  get  50  lines  per  screen. 

An  owner  of  a Model  30  (or  an  existing 
PC,  PC-XT,  or  PC  AT)  can  add  VGA  by 
the  purchase  of  the  PS/2  Display  Adapter 


PC  MAGAZINE  ■ JULY  1987 
1.12 


IBM’s  New  Line  of  Monitors 

l-^Lj  Screen  slu 

Model  Price  (Inches)  Oescripllon 


6503 

$250 

12 

Black  and  wtiite 

8512 

$595 

14 

Color 

8513 

$595 

12 

Color 

8514 

$1,550 

16 

Color 

for  $595 . (We  have  not  seen  this  board  yet; 
IBM  expects  to  release  it  this  month.) 
Since  VGA  is  also  EGA  compatible,  this  is 
a very  nice  price  and  comparable  with  ex- 
isting “super  EGA”  boards. 

With  both  the  MCGA  and  VGA,  the 
only  way  you  can  get  256  simultaneous 
colors  is  with  the  320  by  200  graphics 
mode.  It  sure  looks  pretty,  but  if  you  want 
to  display  text  along  with  the  graphics, 
you’re  limited  to  25  lines  of  40  characters. 
This  is  not  adequate  for  many  applications. 

What  makes  this  problem  ^1  the  more 
frusuating  is  that  the  256K  bytes  of  video 
memory  in  the  VGA  is  sufficient  for  a 
graphics  video  mode  of  640  by  400  with 
256  colors.  Whether  such  a mode  is  possi- 
ble with  custom  programming  of  the  VGA 
registers  is  not  clear  yet,  but  it’s  definitely 
not  supported  by  the  BIOS. 

With  the  arrival  of  OS/2,  most  graphics 
applications  will  probably  be  programmed 
for  the  OS/2  Windows  I^sentation  Man- 
ager. Windows  requires  an  80-character- 
wide display,  which  means  that  Windows 
will  need  to  use  the  640  by  480  mode  with 
16  colors. 

The  only  way  you  can  get  more  than  16 
colors  in  a 640  by  480  mode  is  to  make  the 
step  up  to  the  8514/A  adapter  (described 
here  later). 

PROGRAMMER’S  PERSPECTIVE 

From  the  programmer’s  perspective,  the 
VGA  is  very  similar  to  the  EGA:  it  uses  the 
same  registers,  similar  color  plane  map- 
pings for  the  640  by  480  modes,  and  has  an 
enhanced  BIOS  interface  that  builds  upon 
the  EGA  BIOS. 

IBM  has  fixed  some  of  the  hardware 
and  BIOS  bugs  in  the  EGA  and  made  most 
registers  read/write.  This  means  that  it’s 
possible  to  retrieve  and  later  restore  the  en- 
tire video  state.  This  is  very  useful  for  a 
multitasking  environment  when  dealing 
with  programs  that  directly  access  the  vid- 
eo hardware. 

The  video  adapter  hardware  and  regis- 
ter documentation  is  included  in  IBM’s 
Technical  Reference  manuals  for  the  PS/2 
models.  IBM  also  has  a new  “BIOS  Inter- 
face Technical  Reference"  that  documents 
the  BIOS  for  all  PC  and  PS/2  machines. 
This  manual  includes  lots  of  programming 
hints:  for  instance,  how  to  deal  with  the 
ever-more-perplexing  problem  of  deter- 


mining what  type  of  adapter  is  attached  to 
the  machine. 

However,  the  “BIOS  Interface"  man- 
ual does  not  include  actual  BIOS  listings. 
Programmers  will  have  a rougher  time  de- 
terming  what’s  really  going  on  inside  the 
BIOS  in  order  to  resolve  questions  about 
BIOS  quirks  and  BIOS  bugs  and  to  leam 
about  techniques  for  using  the  PC  and  PS/2 
hardware  directly.  The  manual  also  does 
not  include  other  vital  information,  such  as 
the  video  parameter  tables. 

All  the  new  video  adapters  have  a new 
15-pin  connector  for  the  monitor  cable. 
The  boards  cannot  be  used  with  previous 
IBM  monitors  and  most  compatible  moni- 
tors. IBM  has  four  new  analog  monitors 
(see  table)  for  the  PS/2  machines.  You  can 
connect  any  of  these  four  monitors  to  ei- 
ther the  M(2GA  or  VGA  adapters. 

The  low-cost  8503  is  not  a high-persis- 
tence  green-screen  monochrome  display 
of  the  type  we’re  accustomed  to,  but  a true 
black-and-white  monitor  capable  of  dis- 
playing 64  gray  shades. 

Even  with  four  monitors,  this  selection 
isn’t  satisfactory.  The  8512  uses  black- 
stripe  technology,  and  it’s  a bit  too  fuzzy; 
the  85 1 3 is  too  small  compared  with  previ- 
ous  IBM  monitors;  the  8503  is  priced 
right,  but  it’s  also  small  and  doesn’t  dis- 
play color;  the  8514  is  just  about 
right — except  that  it’s  too  expensive. 

Can  NEC  deliver  a conversion  cable  to 
connect  a MultiSync  to  the  new  adapters? 
The  unofficial  word  is  yes,  but  we  haven’t 
seen  one  yet.  If  NEC  comes  through  with 
one,  PC  Magazine  readers  will  be  among 
the  first  to  know  about  it. 

THE  8514/A  ALTERNATIVE  The 

8514/A  Display  Adapter  board  is  IBM’s 
high-end  add-on  for  the  PS/2  series.  Nei- 
ther the  8514/A  nor  technical  documenta- 
tion is  available  yet;  at  the  time  of  this  writ- 
ing. IBM  anticipated  a June  1987  release. 


The  8514/A  uses  the  new  bus  connec- 
tor, so  it  can  be  installed  only  in  the  PS/2 
Models  50,  60,  and  80.  The  board  occu- 
pies a special  slot  in  these  machines  that  al- 
lows integration  with  the  on-board  VGA. 
The  8514/A  board  costs  $1,290  and  has  a 
1,024  by  768  16-color  graphics  mode  in 
addition  to  the  VGA  modes.  The  resolu- 
tion of  1 ,024  by  768  also  preserves  the  4:3 
aspect  ratio. 

Adding  the  $270  85 14  Memory  Expan- 
sion Kit  gives  you  two  new  video  modes: 
640  by  480  graphics  mode  with  256  col- 
ors, and  1 ,024  by  768  graphics  mode  with 
256  colors.  As  with  the  VGA,  the  colors 
can  be  chosen  from  a palette  of  262.144. 
IBM  has  indicated  that  the  8514/A  in- 
cludes a hardware  assist  for  lines,  fills,  and 
bitblt  (bit  block  transfers),  but  it  stops  short 
of  saying  it  has  a graphics  coprocessor. 

Although  you  can  use  any  of  the  four 
PS/2  monitors  with  the  8514/A,  only  the 
8514  monitor  allows  the  1 ,024  by  768  res- 
olution. 

The  total  cost  of  the  85 14/ A,  the  8514 
Memory  Expansion  Kit.  and  the  8514 
monitor  is  $3,1 10.  This  is  actually  not  a 
bad  price  for  a high-resolution  color  sys- 
tem. Keep  in  mind  that  IBM’s  fully  loaded 
EGA  and  Enhanced  Graphics  Monitor 
combination  costs  $ 1 .662  and  has  a resolu- 
tion of  only  640  by  350  with  1 6 colors. 

Does  IBM  realize  that  the  8514/A 
might  appeal  to  a wider  audience  than  just 
C/kD/CAM  professionals?  Probably  not. 
Although  IBM  has  endorsed  Windows  for 
OS/2,  it  still  doesn’t  seem  to  have  grasped 
the  fact  that  high-resolution  big-screen 
graphics  workstations  are  suitable  for  ev- 
erybody. 

IBM  is  going  to  be  surprised  at  the  sales 
of  the  8514  system — it  should  have  given 
this  system  a proper  name. 


Charles  Petzold  is  a coniribuling  editor  of 
PC  Magazine. 
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LOOK  WHAT  THEm  DONE 


Eveiything  they  could  think  of. 

Who  are  they?  Over  100,000  computer 
users  who  have  discovered  a truly  unique 
data  storage  solution,  The  Bernoulli  Box.® 
Over  100,000  users  who  have  found 
hundreds  of  ways  to  improve  their  data 
management,  growth,  security  and 
flexibility  using  the  Bernoulli  Box  and 
its  removable  10-  or  20-megabyte  disk 
cartridges.  Over  100,000  users  like  you. 


BANKING; 

* credit  finn  that  supplies  infor- 
mation to  banks  employs 
Bernoulli  Boxes 
to  work  with 
smaller  banks 
and  credit  unions. 
Credit  requests 
are  controlled 
on  individual 
cartridges,  making 
it  easy  to  keep 
t rack  of  information 
and  disperse  it  to  the 
appropriate  users.  This 
unique  approach  to  database 
management  uses  cartridges  as  electronic 
file  cabinets,  combining  the  best  of  phys- 
ical and  electronic  data  management. 


ACCOUNTING: 

A Big  Eight  accounting  firm  does  exten- 
sive tax  preparation  and  in-depth  financial 
analysis,  and  maintains  audit  trails  utilizing 


A FEW  OF  OUR 
BEST  CUSTOMERS,  i 

American  Express 
Amoco  Oil 
.<\T&T 

Bank  of  America 
Blue  Cross/Blue  Shield 
Boeing 

Chase  Manhattan  Bank 
Coca-Cola 
General  Foods 
Harvard  Universit>' 

IBM 

Lockheed 

Lotus  Development 
Merrill  Lynch 
Mobil  Oil 

Pacific  Northwest  Bell 
RCA 
TRVV 

Union  Carbide 
U.S.  Army.  Navy  Air  Force 


Bi-jmtJ  I 


distributors  are  kept 
current  by  sending  them  copies  on  car- 
tridges. With  databases  stored  on  indi- 
vidual cartridges,  the  company  can 
more  easily  control  large 
amounts  of  data  and  rapid  data 
growth,  an  ideal  application 
for  the  Bernoulli  Box. 


stored  on  the  " backup” 
cartridge. 


GRAPHICS: 

An  architaci  In 
ChkagD  uses  over  40 
Bernoulli  Cartridges 
a year  archiving 
lengthy  architectural 
designs  generated  on 
a CAD  system.  Using  a 
Bernoulli  Box  gives 
him  unlimited  storage  capacity,  plus  the 
portability  to  take  cartridges  with  him 
when  hemeetswith  clients  and  contractors 
(many  of  whom  also  use  a Bernoulli  Box). 
This  fast  growth  is  a powerful  benefit  of 
Bernoulli  Tbchnology,'”  whether  for  CAD, 
graphics  or  desktop  publishing. 


GOVERNMENT  CONTRACTORS: 

An  important 
defense  contractor 

that  needs  total 
security  on  clas- 
sified projects  uses 
Bernoulli  Boxes  for 
data  management.  Large  amounts  of  classi- 
fied data  can  be  stored  on  hand-carried 


the  Bernoulli  Box. 

Its  large  10-  or  20- 
megabyte  capacity 
provides  adequate 
storage  for  such  ap- 
plications and  secu- 
rity for  each  client. 

Instead  of  tying  up 
the  firm’s  main- 
frame system  with 
heavy  number 
crunching,  accoun- 
tants download  client  information  and  data 
onto  Bernoulli  Cartridges  and  develop  the 
client  analysis  at  individual  PC  workstations. 


MANUFACTURING: 

An  appliance  manufacturar  wKh  massive 
Inventoiy  manages  its  large  databases  on 
Bernoulli  Boxes.  As  parts  and  inventory 
lists  are  up- 
dated, plant 
managers 
and 


PROGRAMMING: 

One  of  the  largest  software 
developers  In  the  U.S.  uses 
Bernoulli  Boxes  to  manage 
enormous  amounts  of  soft- 
ware source  code.  Program- 
mers record  all  the  source 
code  for  an  application  on 
one  cartridge,  make  backup 
cartridges  for  protection, 
and  work  directly  from  a 
’’working"  cartridge.  This 
allows  them  to  modify  code 
or  develop  revisions  on  mul- 
tiple cartridges,  without 
fear  of  damaging  the 
original  source  code, 
which  is  safely 


Sale*  Offleet: 


WITH  THE  BERNOULU  BOX. 


Bernoulli  Cartridges 
which  are  secured  in 
vaults  when  not  in 
use.  And  specific 
pieces  of  data  can 
be  copied  onto 
cartridges,  rather 
than  giving 
users  access 
to  an  entire 
database  of 
sensitive 
information. 


# 


PUBLIC 
UTILITIES: 

A utflity  company  In  one  Westarn  dty 

uses  CAD  software  and  Bernoulli  Boxes  to 
keep  track  of  power  and  water  lines.  The 
company  has  divided  the  city  into  quad- 
rants, storing  the  utility  mapping  for  each 
quadrant  on  a single  cartridge. 

Copies  of  car- 
tridges can  be 
quickly  made 
to  allow 
several  people 
to  work  on 


RECORDKEEPING: 

A madkal  Insurance  cantor  wHh 
offices  mcUiiMe  must  keep 
track  of  an  enormous  number 
of  records  for  millions  of 
claimants.  The  company  uses 
Bernoulli  Boxes  which  allow  easy 
access  to  information,  infinite  stor- 
age capacity  and  a simple  system  for 
database  management  of  archival  data. 
Individual  offices  use  cartridges 

to  update  crit- 
ical informa- 
tion on  a time- 
ly basis  and 
send  updates  to 

the  company’s  central  database. 


high 
modem 
or  LAN  costs, 
all  you  pay  is  a few  dollars 
for  postage  or  a few  minutes’  walk. 


Sneurity.  Rules  of  thumb  say  your 
data  is  worth  at  least  $1,000  per  mega- 
byte. You  can  use  passwords  for 
security,  but  the  ultimate  security  is 
physical  security.  When  you  put  your 
data  on  a Bernoulli  Cartridge,  you  can 
remove  it  and  store  it  safely. 


BEmOULU  STOMGE  costs 
VS,  turn  DISK  MB  TAK  COSTS 


different  projects  in  the  same  quad- 
rant at  the  same  time.  And  cartridges  can 
be  easily  archived  for  historical  reference. 


WHAT  MAKES  THE  BERNOULU 
BOX  FLY? 

In  the  truest  sense,  it  is  the  remarkable 
Bernoulli  Tfechnology™  that  makes  the 
Bernoulli  Box  fly.  When  a Bernoulli  Disk 
spins  inside  the  Box,  it  literally  “flies” 
beneath  the  readAvrite  head  on  an  air 
bearing.  Any  disturbance  that  might  cause 
a normal  hard  disk  to  crash  the  head  into 
the  data  simply  causes  the  Bernoulli  Disk 
to  temporarily  fall  safely  away  from  the 
head.  The  air  flow  also  purges  contaminat- 


— New  Price  20 + 20 
— 10  + 10 

OW  Price  20+20 

— Hard  Disk -f  Tapes 


100  120  140  160  180  200 
Megabytes 


Warraiily.  IOMEGA  Corporation  now 
includes  a one-year  limited  warranty  on 
the  Bernoulli  Box.  A special 


ing  particles  from  the  disk. 

What  about  value? 

Of  course,  it  takes  more 
than  breakthrough 
technology  to  make 
a product  worth 


buying.  With  its 
new  competitive  pricing  and 
unique  features  like  built-in 
backup,  the  Bernoulli  Box 
simply  gives  you  more  for 
your  money  than  other  stor- 
age options. 


second-year  warranty  is  also 
available  for  just  $129.95.  (V&rranty  is  on 
Bernoulli  Box  and  adapter  only.  Available  on 
product  purchased  after  March  15, 1987.) 


ExpamtoUlHy.  When  you 
buy  a Bernoulli  Box,  you  buy 
unlimited  data  storage.  When 
one  10-  or  20-megabyte  car- 
tridge is  full,  you  just  put  in 
a new  one.  For  a fraction  of 
the  cost  of  a new  hard  disk. 


Think  about  it 

With  over  100,000  Bernoulli  Systems 
and  1,500,000  Bernoulli  Cartridges  in  use, 
the  Bernoulli  Box  has  become  a data 
storage  standard.  Give  it  some  thought. 
Then  put  the  Bernoulli  Box  to  work,  doing 
whatever  you  can  think  of.  For  informa- 
tion, see  your  local  Authorized  Reseller,  or 
call  1-801-778-3000. 


PDrUbiMy.  With  a Bernoulli 
Box,  sharing  data  is  as  easy  as 
removing  a cartridge  and  carry- 
ing it  or  mailing  it  where  you 
want  the  data  to  go.  Instead  of 


lOMEGACorpontion  1821  West 4000S(HJth  Roy. Utah 84067 
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■ COVER  STORY  ■ WINN  L.  ROSCH 


IBM 

PERSONAL 

SYSTEM/2 


MODEL 

60 


The  PSI2  Model  60  is  IBM's  first  personal 
computer  designed  to  be  positioned  on  the 
fioor  and  used  as  the  base  of  a multiuser 
system.  $5,295  buys  you  a SVidnch 
microfloppy  drive,  a speedy  44-megabyte 
harddisk,  eight  16-bit  expansion  slots,  and 
full-height  drive  bays  that  increase  the 
number  of  available  harddisk  options.  As  is 
the  case  with  the  other  P5I2  models,  the 
VGA  monitor  pictured  here  is  an  option . 
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The  PSI2  Model  60  has  the  kind 
of  speed  and  multitasking  power  that  could  be  the 
foundation  of  a small  multiuser  system. 


A multiuser  computer  system  must 
be  able  to  stand  on  its  own  two 
feet.  At  least  that’s  one  interpre- 
tation of  the  philosophy  behind  the  Per- 
sonal System/2  Model  60,  the  machine 
IBM  has  designed  as  a medium-power 
multitasking,  multiuser  departmental 
and  small  business  command  center.  The 
tower  construction  of  the  Model  60, 
which  stands  on  two  rin-like  feet,  has 
ample  room  for  whatever  expansion  a 
multiuser  machine  might  need. 

Its  power — based  on  a lO-MHz,  one- 
wait-state  80286  microproces- 
sor— makes  it  the  logical  replacement  for 
today’s  AT  in  tomorrow’s  shared  re- 
source systems. 

IBM  offers  the  Personal  System/2 
Model  60  in  two  configurations,  differ- 
ing only  in  the  hard  disk  included.  The 
$5,295  Model  60-041  features  a conven- 
tional 44- megabyte  hard  disk;  the  $6,295 
Model  60-07 1 (not  yet  available)  ups  that 
capacity  to  70  megabytes  and  doubles  the 
disk  data  transfer  rate  with  a more  ad- 
vanced disk  interface.  Both  include  as 
standard  equipment  a 1 .44-megabyte, 
3 '/2-inch  floppy  disk  drive;  built-in  seri- 
al, parallel,  and  mouse  ports;  high-reso- 
lution graphics;  I megabyte  of  RAM; 
and  a keylxiard. 

The  most  striking  aspect  of  the  PS/2 
Model  60 — and  the  design  feature  that 
testifies  most  directly  to  its  multiuser  de- 
sign— is  its  packaging.  While  previous 


PCs  have  been  adaptable  to  standing  on 
the  floor  rather  than  sitting  on  your  desk- 
top (IBM  offers  edge-mounting  cocoons 
for  both  the  AT  and  RT),  the  Model  60  is 
the  first  true  PC  designed  solely  for  verti- 
cal installation  beside  a desk.  Standing 
23'/2  inches  high,  19  inches  deep,  and 
6'/6  inches  wide  with  its  flat  feet  extend- 
ing to  a width  of  l2'/5  inches,  the  Model 
60  is  foremost  a deskside  (rather  than 
desktop)  companion. 

All  the  controls  you  might  normally 
have  to  access — the  power  switch,  pow- 
er and  drive  activity  indicator  LEDs, 
drive  slots,  and  disk-release  push  but- 
tons— are  conveniently  arrayed  at  the  top 
of  the  tower  on  its  front  side.  Unlike  the 
edge-mount  AT,  access  to  the  innards  no 
longer  requires  coaxing  the  computer 
from  the  security  of  its  protective  outer 
shell,  then  resting  the  system  unit  flat  on 
a desktop.  Instead,  the  left  side  of  the 
chassis  can  be  pried  off  with  no  need  to 
upset  the  Model  60  or  move  it  from  its 
normal  operating  position. 

The  chassis  lid  is  secured  for  two  cap- 
tive screws  with  slotted  heads  large 
enough  to  make  a penny,  nickel , or  dime 
the  only  tool  needed  for  loosening  the 
cover.  A key  lock  ensures  against  unau- 
thorized access  but  affords  only  physical 
security.  Unlike  the  AT,  the  Model  60 
lock  does  not  switch  off  the  keyboard. 
But  an  electromechanical  keyboard  lock 
is  unnecessary  because  the  keyboard  can 


be  electrically  deactivated  using  a built- 
in  password  system. 

The  Model  60  case  is  molded  from 
pale  gray/beige  high-impact  plastic  and 
coated  with  silver-based  metallic  paint  to 
keep  radio  frequency  interference  from 
its  electronics  within  the  limits  of  FCC 
Class  B certification.  The  system  shell 
consists  of  three  principal  pieces;  the 
main  chassis,  which  forms  the  right  side, 
top,  bottom,  and  back;  the  removable 
left-side  access  cover;  and  a decorative, 
snap-on  front  panel. 

The  two  feet,  somewhat  reminiscent 
of  squared-off  seal  flippers,  are  boiled  to 
the  main  chassis,  as  arc  all  the  internal 
subassemblies.  For  more  compact  stor- 
age or  toting  without  fear  of  slicing  open 
your  ankles,  you  can  rotate  the  Mrxlel 
60’s  flippers  ixil  of  the  way.  When  stand- 
ing, the  machine  is  perfectly  stable. 

Should  you  decide  to  carry  the  Model 
60  with  you — for  security,  to  move  the 
machines  between  assignments  in  your 
business,  or  just  to  build  up  your  bi- 
ceps— you’ll  find  IBM  has  thoughtfully 
included  a full-length  handle  at  the  lop  of 
the  case  that  folds  down  flat  into  a mold- 
ed recess  in  the  chassis.  Though  the  han- 
dle does  make  the  Model  60  more  mobile 
than  an  AT,  for  example,  at  40  pounds 
for  the  chassis  alone,  it  can  hardly  be 
classed  as  portable.  A set  of  wheels  and  a 
pull-chain  would  make  more  sen.se  for 
interoffice  maneuvers. 


PC  MAGAZINE  ■ JULY  1987 
137 


■ PS/2  MODEL  60 


POWER  PADDLE  Beneath  the  handle , 
the  top  few  inches  inside  the  Model  60 
case  are  filled  by  a squat,  gamma-shaped 
power  supply  in  a chrome-plated  metal 
box  that  extends  for  the  entire  front-to- 
back  depth  of  the  system  unit.  The  inter- 
national orange  power-switch  paddle  ex- 
tends from  the  front  edge  of  this 
subassembly. 

As  is  IBM's  practice  on  all  its  new 
personal  computers  since  the  XT  Model 
286,  the  Model  60  power  supply  is  self- 
adjusting  to  whatever  voltage  is  avail- 
able. This  autoranging  capability  adapts 
to  line  currents  between  90  to  137  and 
1 80  to  26S  volts  at  line  frequencies  of  ei- 
ther 50  or  60  Hz. 

Inside  the  bottom  of  the  power  supply 
resides  a large-diameter  cooling  muffin 
fan  that  sucks  air  out  of  the  system  unit. 
Compared  with  previous  IBM  wind  gen- 
erators, this  one  is  quiet,  almost  inaudi- 
ble compared  with  the  constant  buzz  and 
grind  generated  by  the  spindle  motor  of 
the  Model  60's  hard  disk. 

The  upper  arm  of  the  gamma  rises 
over  a stack  of  drive-mounting  shelves  at 
the  front  of  the  Model  60  case.  Two  over- 
and-under  bays  are  allowed  for  3 '/2-inch 
form-factor  devices,  one  of  which  is  oc- 
cupied by  the  standard-equipment  1 .44- 
megabyte  floppy  disk  drive.  As  with  the 
floppy  drives  of  other  Personal  System/2 
models,  those  of  the  Model  60  merely 
slide  into  place  on  mounting  rails  on  their 
bottoms.  Each  latches  securely  into  place 
and  has  a plastic  tab  to  release  it  under- 
neath. All  power,  control,  and  data  sig- 
nals link  up  through  a single-card  edge 
connector  at  the  back  of  the  drive  bay . 

The  decorative  floppy  disk  drive  bezel 
is  part  of  the  removable  Model  60  front 
panel  rather  than  part  of  the  drive  unit  it- 
self. Due  to  some  unexplainable  lapse  in 
IBM’s  normal  idiot  proofing,  you  can 
snap  this  bezel  in  upside  down  should 
you  be  inattentive  when  installing  a sec- 
ond drive.  Unless  you  become  violent 
when  the  slots  don’t  line  up,  however, 
the  worst  possible  damage  from  such  a 
mistake  will  be  little  more  than  tempo- 
rary frustration. 

Beneath  the  power  supply  and  the 
floppy  disk  drive  bay  is  a large  chamber 
that  holds  both  the  Model  60  system 
board,  which  hugs  close  to  the  right  side 


FACT 


FILE 


IBM  Personal  Sysleni/2  Model  6(1 
IBM  Coip. 

Consul!  your  kKal  IBM  auth<mzed  dealer: 
(8(X))447-47a) 

I.Lst  Price:  $5,295 

Requires:  DOS  3.3.  VGA-compatible 
numiior. 

In  Short:  I BM 's  K02K6- performance- level 
multiuser,  multitasking  Pcrumal  System/2 
Model  60  has  eight  16-bit  MicroChannel 
expansion  slots,  built-in  communications 
ports,  and  VGA  graphics.  It's  the  logical 
replacement  for  t(xlay's  AT  in  tomorrow's 
shared  resource  systems. 
C4HCLE6550NREAD£RS£HVICt:CARD 


of  the  case,  and  two  full-height  drive 
bays  for  5'/4-inch  devices.  At  the  bottom 
comer  of  the  front  of  the  Model  60  case, 
the  combined  speaker/battery-holder  as- 
sembly stands  out  in  a large  empty  area. 
This  assembly  is  identical  to  the  one  used 
by  the  Model  50,  equipped  with  a large, 
3-inch  loudspeaker  and  6-volt  Panasonic 
lithium  battery. 

BIG  BAY  The  internal  drive  bays  of  the 
Model  60  may  be  the  best  excuse  for  the 
larger  size  of  its  chassis  (when  compared 
with  the  equivalent-performance  Model 
50).  While  the  downsized  Model  50  is 
severely  limited  in  the  hard  disk  options 
available  (exactly  one  when  the  machine 
was  introduced — an  IBM  unit  that  creeps 
along  with  a painfully  slow  average  ac- 
cess time  of  about  80  milliseconds),  the 
Model  60  faces  no  such  constraints. 

A steel  subchassis  screwed  beneath  its 
power  supply  endows  the  Model  60  with 
enough  space  to  stock  up  to  four  standard 
half-height  drives  back  to  back  in  two 
full-height  bays,  mounted  in  a manner 
that  matches  the  style  used  by  the  RT. 
Drives  are  installed  in  the  steel  subchas- 
sis by  sliding  them  into  place  on  mount- 
ing rails  similar  in  concept  but  quite  dif- 
ferent in  execution  from  those  used  on 
the  AT.  Once  the  drives  are  in  their  prop- 
er places,  they  are  fastened  down  by 
tightening  two  blue  plastic  knobs  atop 
each  drive  bay.  The  knobs  apply  screw 
pressure  that  lowers  a clamp  against  each 
mounting  rail. 


Although  the  two  drives  that  IBM  of- 
fers for  the  Model  60  ate  both  full-height 
devices,  the  Model  60  hints  that  half- 
height options  may  be  part  of  its  design:  a 
strip  of  four  spade  terminals  is  provided 
for  grounding  add-in  drives.  However, 
the  IBM  power  supply  contains  only  two 
power  connectors  for  plugging  in  addi- 
tional drives  (though  a simple  wye  cable 
will  eliminate  any  connector  shortfall). 

One  of  the  internal  drive  bays  is  given 
front-panel  access  courtesy  of  a remov- 
able plastic  blank  in  the  front  panel.  Be- 
sides hard  disks,  this  bay  can  give  safe 
harbor  to  a tape  backup  system  or  a 
WORM  (write-once,  read-mostly)  opti- 
cal disk  drive — or  even  a 5'/4-inch  floppy 
disk  drive  should  some  enterprising  pe- 
ripheral vendor  package  the  necessities 
for  such  a system. 

The  standard  hard  disk  in  the  bottom- 
of-the-line  Model  60-041  is  a made-in- 
America  44-megabyte  unit  that  beats  the 
IBM  label.  Like  all  the  better  drives  now 
on  the  market,  it  features  a voice-coil 
head  actuator  and  automatically  parks 
and  locks  its  read/write  heads  when 
powered  down. 

Using  the  industry  standard  ST-506 
interface,  the  44-megabyte  drive  plugs 
into  a proprietary  IBM  hard  disk  control- 
ler that’s  currently  used  only  in  the  Mod- 
el 60.  It  handles  up  to  two  drives,  while 
the  smaller  card  in  the  Model  50  can 
tackle  only  one.  Despite  their  different 
physical  size  and  drive-handling  abili- 
ties, however,  these  two  IBM  controllers 
rely  on  similar  circuitry,  mostly  hidden 
inside  a square  aluminum  IBM-propri- 
etary VLSI  chip. 

The  performance  of  the  44-megabyte 
drive  is  commendably  brisk  (particularly 
compared  with  the  miniature  pig  grunt- 
ing away  in  the  Model  50),  turning  in  an 
average  access  time  of  under  33  millisec- 
onds. To  further  improve  performance, 
IBM  formats  the  hard  disks  of  the  Mod- 
els 50  and  60  with  an  interleave  factor  of 
1-to-l  (compared  with  3-to-l  for  the  AT 
and  6-to- 1 for  the  XT)  and  adds  a limited 
amount  of  disk  caching. 

The  70-megabyte  hard  disk  of  the 
Model  60-07 1 , promised  for  delivery  lat- 
er this  year,  should  improve  further  on 
that  level  of  performance  through  use  of 
an  enhanced  small  device  interface 
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The  Graphics 
Gcdlery  makes 
winning 
presentations. 


Here’s  graphic  proof. 


Seeing  is  believing.  Which  is  why  Hewlett- 
Packard  invites  you  to  call  now  for  a free  Graphics 
Gallery  Sampler  - an  impressive  collection  of 
* colorful  business  graphics  produced 

^ by  our  powerful  and  flexible 

poftware. 

We  want  you  to  see  for 
^ourself  how  The  Graphics  Gallery 
ban  give  you  an  important  winning 
ige.  How  it  can  increase  the 
npact  of  every  presentation  and 
jrn  simple  reports  into  persuasive 
Socuments.  The  Graphics  Gallery  can 
help  you  get  the  most  out  of  other 
oftware,  too. 

Do  you  use  1-2-3*  from  Lotus*?  The 
Sraphics  Gallery  will  easily  transform 
hose  unimpressive  Lotus 
[taphs  into  persuasive, 
astomized  presentations 
fenhanced  with  color,  text, 

Illustrations,  and  more. 

Interested  in  desktop 
publishing?  Our  remarkable 
feoftware  works  with  the 
eading  desktop  publishing 
packages.  And  it  creates 
Lily  professional  results. 

What’s  more.  The  Graphics 
Jallery  gives  you  a flexible  choice 
bf  output  Choose  from  colorful 
bverhead  transparencies  produced 
by  an  HP  plotter,  professional  35rrun 
Slides,  or  sharp,  printed  output -the 
and  you  get. with  the  HP  LaserJet 
_ brinter.  If  you've  got  an  IBM  PC/XT/AT 
or  compatble,  call  right  nSK  for  your  free  Graphics  Gallery  Sampler 
and  the  name  of  your  local  Hewlett-Packard  dealer. 

We  want  to  prove  to  you  that  seeing  really  is  believing. 


Af 


—'A 


Call  1-800-367-4772,  Dept.  709Q, 


THE 


PtRAPHICSQALLERY 

Hewlett-Packard  Company,  Attn:  Inquines  Dept 
1000  N£  Circle  Boulevard.  Corvallis.  OR  97330 


□ Yes.  Id  like  to  see  for  myself  how  good  The 
Graphics  Gallery  really  is.  so  send  me  your  free 
Graphics  Gallery  Sampler  and  tlie  name  of  my 
local  Hewlett-Packard  dealer. 


Name 


right  now  and  get  a FREE 
Graphics  Gallery  Sampler 
from  Hevdett-Packard 

HEWLETT 
PACKARD 


l-2'3*tiom  Lotus*  iH  a 
registered  trademark  of 
Lotus  Development 
Corporation 

IS02713 

C1967  Hewlett  -Packard  Co 


Tiiio 


Company 

Address 

City Stale Zip 

Phone 
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(ESDI)  connection.  The  ESDI  doubles 
the  data  transfer  rates  used  in  previous 
IBM  personal  computers,  raising  the 
speed  at  which  a block  of  data  can  be 
moved  from  5 to  10  megabits  per  second. 
Installing  two  of  these  drives  will  give  an 
IBM-sanctioned  Model  60  a system  ca- 
pacity of  140  megabytes. 

In  the  chips  Underlying  the  hard 
disk  subchassis  and  filling  the  balance  of 
the  case  of  Model  60  is  its  system  board, 
now  sometimes  called  a planar  board  by 
IBM  and  a motherboard  by  stodgy  tradi- 
tionalists. 

As  with  the  other  models  of  the  Per- 
sonal System/2,  the  Model  60  mother- 
board breaks  with  IBM's  previous  design 
conventions  in  many  ways.  Making  ex- 
tensive use  of  compact  surface-mount 
technology  and  proprietary  VLSI  chips, 
it  incorporates  all  the  necessary  functions 
of  a complete  minicomputer  (except  for 
hard  disk  controller)  on  a single  planar 
printed-circuit  board.  Among  the  stan- 
dard features  in  its  circuitry  are  serial  and 
parallel  ports,  a high-resolution  graph- 
ics-capable display  adapter,  a full  mega- 
byte of  RAM,  pointing  device  (mouse) 
input  port,  clock,  floppy  disk  adapter, 
and  a full  endowment  of  expansion  slots. 

The  central  processor,  an  80286-10, 
is  actually  relegated  to  the  bottom  right- 
hand  corner  of  the  motherboard.  Accom- 
panying it  is  a socket  for  an  80287- 1 0 nu- 
meric coprocessor.  Both  of  these  chips 
are  operated  at  their  full  rating  of  10 
MHz,  with  one  wait  state  inserted  when 
memory  or  the  I/O  system  is  accessed. 
Direct  Memory  Access  (DMA)  trans- 
fers, however,  are  handled  at  10  MHz 
without  the  waits. 

IBM  credits  this  combination  of  pro- 
cessor and  clock  with  having  twice  the 
speed  of  the  AT.  On  PC  Magazine's 
benchmark  tests,  however,  its  perfor- 
mance turned  out  to  be  more  in  line  with 
what  would  be  expected  of  such  a 10- 
MHz  system:  20  to  30  percent  faster  than 
an  8-MHz  AT.  Disappointingly,  the 
speed-determining  40-MHz  crystal  is 
soldered  to  the  system  board,  precluding 
all  but  the  most  venturesome  tinkerers 
from  experimenting  with  supercharging 
the  system. 

The  Model  60’s  standard  megabyte  of 


memory  is  packed  off  to  a distant  comer 
of  the  system  board  in  the  guise  of  four 
removable  256K-byte  memory  modules, 
each  equipped  with  three  IBM  propri- 
etary megabit-technology  (but  not  mega- 
bit-capacity)  memory  chips. 

The  Model  60  hardware  allocates 
640K  of  the  available  bytes  to  DOS 
memory  and  the  remaining  384K  to  ex- 
tended memory.  As  with  previous  IBM 

T he  Model  60 
hardware  allocates  640K 
of  the  available  bytes 
to  DOS  memory  and  the 
remaining  384K  to 
extended  memory, 

■ ■ ■ ■ ■ 

personal  computers,  additional  memory 
can  be  added  on  with  expansion  boards, 
up  to  the  16-megabyte  addressing  limit 
of  the  80286  microprocessor. 

Three  other  memory  systems  also 
decorate  the  system  board.  Four  32K- 
byte  ROM  chips,  totaling  I28K,  fill  a 
row  of  sockets  on  the  front  edge  of  the 
board.  Eight  4-bit  by  64K-bit  chips  near 
the  center  of  the  board  are  used  for  dis- 
play memory.  And  2K  bytes  of  battery- 
backed-up  CMOS  RAM  permit  the  near- 
ly nonvolatile  storage  of  system 
configuration  information  (in  addition  to 
the  64  bytes  contained  in  the  clock  chip). 

Only  this  last  2K-byte  block  of  memo- 
ry differs  from  the  standard  endowment 
of  the  Model  50.  According  to  IBM  doc- 
umentation, one  of  its  principle  intended 
uses  is  to  implement  a hardware-based 
security  system — for  instance,  storing 
one  or  more  passwords  to  restrict  system 
access. 

Another  innovation  in  the  Model  60 
and  the  rest  of  the  Personal  System/2  line 
is  its  Programmable  Option  Select  (POS) 
system  that  eliminates  DIP  switches  and 
most  of  the  need  for  the  unnerving  AT 
setup  utility.  The  Model  60  is  able  to  de- 


tect the  options  that  are  installed  inside  it 
and  configure  itself  accordingly,  storing 
the  setup  information  in  its  nearly  non- 
volatile CMOS  memory. 

The  Model  60  floppy  disk  control 
electronics  are  based  on  the  same 
chip — the  NEC  765 — as  are  all  previous 
PC  models.  Despite  this  similarity,  the 
Model  60  is  configured  to  operate  only 
3 '/2-inch  floppy  disk  drives  with  format- 
ted capacities  of  either  720K  bytes  or 
1.44  megabytes  using  PC-DOS  3.3. 
Data  transfers  are  made  at  250  kilobits 
per  second  for  the  former,  500  kilobits 
per  second  for  the  latter. 

A short  ribbon  cable  connects  the  two 
floppy  disk  bays  (and  hence  the  disks 
when  installed)  to  the  system  board 
through  a small  adapter  board  that  might 
have  been  designed  by  Rube  Goldberg 
before  he  hit  his  stride. 

The  Model  60  system  board  serial  port 
is  based  on  a 1 6550  UART  chip  that  can 
operate  at  up  to  19,200  bits  per  second. 
In  comparison,  the  serial  ports  of  PCs 
and  ATs  are  limited  to  9,6(X)  bps.  (These 
speeds  are  the  maximum  supported  by 
IBM.  Standard  PC  serial  ports  can 
achieve  higher  data  rates  through  sophis- 
ticated programming.)  Unlike  the  AT, 
the  Model  60  uses  an  XT-style  25-pin 
male  miniature  D-shell  connector  for  this 
serial  port. 

The  system  board  parallel  port,  which 
is  functionally  identical  to  previous  PC 
printer  ports,  uses  the  IBM-standard  25- 
pin  female  D-shell  connector.  This  con- 
nector, along  with  the  serial  jack,  two  in- 
put devices,  and  one  15-pin  video 
connector,  is  located  in  a strip  along  the 
rear  of  the  Model  60  chassis,  just  above 
the  option-retaining  brackets  of  the  sys- 
tem expansion  slots. 

SUPERSEDING  BUS  Inside  these 
brackets  the  Model  60  provides  eight  16- 
bit  bus  Micro  Channel  slots  for  internal 
expansion. 

The  Micro  Channel  bus  arrangement 
supersedes  and  is  incompatible  with  the 
8-  and  1 6-bit  PC  buses  used  by  previous 
IBM  personal  computers.  PC,  XT,  and 
AT  expansion  cards  cannot  be  used  in  the 
Model  60  (or  the  Personal  System/2 
Models  50  and  80)  because  they  will  not 
physically  fit  into  the  system  and  are 
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Boost  display  speed  as  much  as  300% 

. Fast,  nicherless  scrolling  on  color 

monitors 

. Boost  cursor  sp^«e  stop  on  a dime 

.View  data  that  scrouedon  your  scr^. 

. Full  DOS  command  editing  & 

. Over  20  more  features 


r EGA  43  lines  and 
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combination  of  practical  enhancements 

that  save  you  time,  tn)uble  and  mone)'. 

AU  the  little  helpers  ycHi  need  in  one 

small*  resident  program. 

• Have  DOS  displays  so  fast  you’ll 
use  our  (rue  Scroll  Lock  to  slow 
them  down. 

• Type  multiple  DOS  commands  on 
one  input  line. 

• Recall  previous  DOS  commands  with 
full  editing  power. 

• Add  26th  line  (yes.  26)  of  date,  time 
and  ke>ix)ard  state  on  monochrome 
and  (^GA  monitors.  EGA  has  same 
status  on  line  25  or  43. 

• See  what  scTolled  off  your  screen  — 
even  view  it  on  a second  monitor. 

• Set  your  own  cursor  size,  including 
different  sizes  for  overstrike  and 
insert  modes. 

• Set  DC^S  foreground  and  background 
colors.  Use  colors  you  didn't  know 
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• Speed  cursor  action  (you  set  the  rate) 
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buffer. 

• Thm  off  “snow  checking”  if  your 
monitor  doesn’t  need  it. 
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is  attached.  Send  a form  feed  to  your 
printer  with  a selectable  "hot  key”. 
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and  keeps  data  confidential.  Works 
with  TWO  monitors. 
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No  knowledge  of  assembly  language 
needed.  Instant  data  displays,  menus 
and  windows.  Speedy  sorts.  Read  disk 
directory.  And  much  more.  Versions 
available  for  Quickbastc/IHM  Bascom, 
■ftirho  Pascal  and  ’Thrtx)  Basic. 

Makes  compiled  B.\S1C  programs 
memory  resident.  Use  as  little  as  7K  ** 
(’hoosc  your  hot  ke)'.  Auto  screen 
save/restore  when  you  pr)p  up  and  pop 
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PS/2  Model  60 


Like  the  Models  30  and  50.  the 
Model  60  relies  heavily  on  VLSI 
and  SMD  technology  to  produce  a 
compact  system  board.  Besides 
the  processors.  RAM  chips,  and 
IBM  custom  chips  visible  on  the 
other  motherboards,  the  Model  60 
has  eight  16‘blt  Micro  Channel  ex- 
pansion slots. 


1-megabyte  memory 


Micro  Channel 
expansion  slots 


80286  microprocessor 


Video  extension 


Custom  IBM  VLSI  chips 


80287  math  coprocessor 


128KR0M  BIOS 
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The  Mcxiel  60  has  the  first  IBM 
CPU  designed  to  stand  upright. 
Power  switch  ana  disk  drives  are 
easy  to  reach,  and  the  handle  lets 
strong  users  move  the  machine 
around. 


Power  supply 


Inside  the  Model  60.  eight  expan- 
sion slots  share  space  with  hard 
and  floppy  disk  drives  and  the 
power  supply.  The  cooling  system 
(see  below)  fits  over  the  empty 
space  around  the  speaker. 


Handle 


Power  switch  Floppy  disk  drive 


Air  plenum 


SV^-inch  floppy  disk  drive 


CPU  cover 


The  Model  60's  cooling  system 
sucks  in  cool  air  from  outside  the 
CPU  and  routes  it  to  the  top  of  the 
expansion  card  area.  Once  it  has 
circulated  around  the  expansion 
cards  and  drive  bays,  the  air  is  ex- 
pelled through  the  vents  near  the 
power  supply. 


Micro 


Hard  disk  drive 


Channel  expansion  slots 
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electrically  incompatible  with  it. 

Not  only  is  the  standard  Micro  Chan- 
nel card  smaller  than  PC  bus  cards  ( 1 1 
by  3 inches  versus  13'/’  by  4),  but  the  two 
rows  of  58  pins  of  the  Micro  Channel  bus 
are  spaced  more  closely  (on  .05-ineh  ver- 
sus. I 0-inch  centers)  and  the  connectors 
themselves  are  smaller.  The  signals  as- 
signed to  each  pin  are  also  arrayed  differ- 
ently. 

All  eight  of  the  Model  60  Micro  Chan- 
nel slots  have  access  to  the  outside  world 
through  option-retaining  brackets,  in- 
cluding the  single  slot  that's  filled  at  the 
factory  by  the  standard-equipment  hard 
disk  controller. 

One  of  the  slots  is  singled  out  for  spe- 
cial treatment,  boasting  an  extra  20  pins 
on  the  rear  end  of  its  system  board  con- 
nector. The  extra  pins  are  used  for  video 
signals  so  that  add-in  video  coprocessors 
can  cooperate  with  the  self-contained 
display  system  built  into  the  Model  60 
motherboard. 

The  most  important  differences  be- 
tween the  Micro  Channel  Architecture  of 
the  Model  60  (50  and  80)  expansion  and 
that  of  the  PC  and  AT  are  concealed  in  its 
circuitry.  The  new  design  allows  the 
Model  60  to  handle  several  system  func- 
tions more  efficiently  at  the  same  time 
(or  nearly  so).  Using  a special  bus  arbi- 
tration scheme  and  up  to  eight  DMA 
channels  simultaneously,  the  Model  60 
can  move  data  between  memory,  disks, 
video,  and  I/O  ports  without  any  inter- 
vention by  the  microprocessor. 

Note,  however,  that  the  multitasking 
abilities  of  the  Model  60  won't  be  acces- 
sible until  IBM's  new  Operating  Sys- 
tem/2 is  released  next  year. 

The  new  Micro  Channel  expansion 
cards  are  designed  for  tool-free  installa- 
tion and  replacement.  They  are  secured 
at  the  bottom  rather  than  at  the  top  by 
captive,  knurled  screws  that  can  be  fin- 
ger-tightened and  loosened,  or.  should 
they  become  reluctant,  with  the  same 
coin  used  for  opening  the  case. 

Although  the  expansion  area  inside 
Model  60  looks  capable  of  holding 
boards  larger  than  the  nominal  IBM  spe- 
cifications— the  ca.se  is  a full  inch  taller 
than  an  in.stalled  Micro  Channel  expan- 
sion card — that  extra  space  is  used  by  the 
cooling  system.  A clear  plastic  plenum 


routes  the  air  that's  sucked  in  through  the 
front  panel  of  the  Model  60  to  the  top  of 
the  expansion  card  area.  From  there, 
cool  air  from  the  outside  is  forced  to  flow 
around  the  expansion  cards  back  toward 
the  front  of  the  computer,  then  up  past 
the  hard  disk  drive  bays  to  the  suction  fan 
in  the  power  supply,  out  of  which  the 
heated  air  is  vented.  Compared  with  the 
marginal  ventilation  of  some  previous 

T he  Model 
60  enhanced  expansion 
options  as  well  as  the 
extra  2K  bytes  of  CMOS 
RAM  give  it  an  edge  over 
the  Model  50  in 
multiuser  applications. 


PCs.  cooling  in  the  Model  60  system  is 
elegant  and  effective. 

The  video  system  built  into  the  Model 
60  system  board  adds  a new  acronym  to 
the  set  display  standards:  VGA.  which 
stands  for  Video  Graphics  Array.  The 
new  standard  pushes  on-screen  resolu- 
tion up  another  notch  to  640  by  480  pix- 
els in  graphics  modes  and  720  by  400  in 
text  mtxies  (forming  80-column,  25-row 
displays  with  each  character  shaped  in- 
side a9  by  16  matrix). 

The  top  graphics  resolution  allows  16 
simultaneous  on-screen  colors  to  be  se- 
lected from  a palette  of  256  colors  or 
from  a degraded  two-color  (mono- 
chrome) mtxle.  A new  320  by  200  graph- 
ics mode  allows  all  256  colors  to  be  dis- 
played on  the  screen  at  one  time.  The  text 
mode  color  choice  is  16. 

The  VGA  system  is  completely  com- 
patible with  software  written  for  previ- 
ous IBM  standards  including  MDA, 
CGA,  and  EGA  and  provides  similar  on- 
screen performanee.  In  its  200-line 
modes,  however,  the  VGA  system  dou- 
ble-scans each  line  to  increase  the  appar- 


ent on-screen  sharpness  of  the  image. 

Because  the  new  standard  uses  a hori- 
zontal frequency  of  31.5  kHz,  a nonin- 
terleaved  mode-dependent  frame  rate  of 
60  or  70  Hz,  and  analog  rather  than  digi- 
tal signals,  it  is  incompatible  with  all  pre- 
vious IBM  personal  computer  displays 
and  all  but  a few  monitors  from  third-par- 
ty suppliers.  Four  new  IBM  displays 
match  the  VGA  standard  of  the  Model 
60 — three  color  models,  with  I2-.  14- 
and  16-inch  screens,  and  one  paper- 
white  monochrome. 

Under  the  VGA  standard,  the  color 
and  monochrome  monitors  can  be 
plugged  in  interchangeably,  with  the 
monochrome  units  displaying  up  to  64 
shades  of  gray  derived  from  the  green  of 
the  color  signal.  The  use  of  a different 
connector,  one  of  them  with  1 5 pins,  pre- 
vents the  potentially  fatal,  inadvertent  at- 
tachment of  an  old-style  display  to  the 
new  system. 

The  VGA  system  uses  a proprietary 
gate  array  rather  than  a video  coproces- 
sor. As  a consequence,  it  does  nothing  to 
improve  display  speed  over  previous 
IBM  systems.  It  adds  only  sharpness. 
Faster  video  is  available  using  IBM’s 
video  coprocessor  board,  which  gives 
image  addressability  up  to  1 ,024  by  768 
pixels. 

Included  with  the  Model  60  is  IBM's 
101 -key  enhanced  keyboard  with  a gen- 
erous 1 0-foot-long  cord.  In  addition,  the 
Model  60  system  unit  will  support  a 
mouse  or  other  pointing  device  such  as  a 
trackball  or  touchpad.  The  odd-sized 
two-button  mouse  that  IBM  offers  has  a 
9-foot-long  tail. 

EXPENSIVE  EXPANSION  The  Per- 
sonal System/2  Model  60  invites  com- 
parison with  the  Model  50.  After  all, 
both  have  the  same  performance  and 
speed  abilities,  the  same  multitasking- 
oriented  Micro  Channel  expansion  bus, 
and  the  same  built-in  improved  graphics 
abilities.  You  might  think  that  the  Model 
60  is  simply  the  Model  50  in  a bigger 
box.  But  for  all  their  functional  similar- 
ities, the  two  Personal  Systems  wander 
in  different  directions  in  search  of  their 
own  particular  audiences. 

The  Model  50  is  a single-user  multi- 
tasking system  with  a footprint  small 
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Case  History  #60341 


“Arco  Petroleum  Products  comes 
to  mind,”  said  Bill  Kilpatrick,  of 
The  Software  Works!  of  Glendale, 
California.  “It  was  a big  project. 
Arco  had  already  been  throv^  two 
expensive  failures  with  other  com- 
panies who  could  not  dehver  the 
custom  software  they  needed.  It 
was  a Point  of  Sale  system,  a ceish 
register  interface  and  custom- 
accounting software  for  their  entire 
franchised  chain  of  convenience 
stores,  gas  stations  and  auto  tune- 
up  centers.  It  had  to  be  done  fast 
and  it  had  to  work.  Our  competi- 
tion proposed  a dBASE  III  -(■  solu- 
tion. We  proposed  DataFlex.  I said, 
‘IT  make  a challenge,  if  we  can’t 
deliver  the  completM  project  faster 


using  DataFlex,  following  the  exact 
specifications  that  have  mready 
been  laid  out,  then  Arco  doesn’t 
have  to  pay  us  a dime.’  We  knew  we 
could  do  the  job  ri^t  and  we  knew 
we  could  do  it  faster  with  DataFlex.” 

A Powerful  4GL  Speeds 
Development 

“DataFlex  is  an  ideal  language  for 
rapidly-turning  S3^m  specifica- 
tions into  software  solutions  that 
reaUy  work,”  said  Kilpatrick.  “I 
really  like  the  ftict  that  the  actual 
data  entry  screens  are  part  of  the 
program  itself.  It  is  v^  useful  in 
writing  programs.  This  capabiUty 
has  also  helped  us  to  quickly  write 
comprehensive  user  documenta- 
tion. Speed  and  accuracy  of 
development  is  very  important  to 


us.  Features  like  the  macros,  the 
program  generator  and  report 
generator  enable  us  to  do  more, 
using  less  code,  in  a lot  less  time.” 

'Ihke  the  first  step  to  more  efficient 
program  development  today, 
fotum  the  coupon  below  for  your 
ftee  DataFlex  Demonstration 
Diskettes. 


‘‘There’s  no  question  about 
it...DataFlex  has  won 
us  mqjor  contracts.” 


Bill  Kilpatrick,  The  Software  Works!  of  Glendale,  CA 


FREE  SELF-RUNNING  DATAFLEX  DEMO 
(PC-DOS/MS-DOS  ONLY) 


Find  out  more  about  DataFlexs  ease  of  use  and  programming  power.  Mail 
this  couDon  todav  for  vour  free  self-runnine  demonstration  diskettes. 


Name 


Company 
Address- 
City — 


State 


Phone ( 


Data  Access  Corporation 
14000  S.W.  119  Avenue 
Miami,  Florida  33186 
(305)238-0012 

TELEX:  469021  Data  Access  Cl 
FAX:  (305)  238-0017 


How  many  computer  systems  are  m use  at  your  company? 
Do  you  use  a Local  Area  Network  or  Multi-User  computer? 
Will  you  be  running  the  Demo  ofT a hard  disk? 


Data  Access  Corporation.  14000  S.W.  119  Avenue.  Miami.  Florida  33186 
PC  MAG  TIM 


DataFlex  is  a Registered  lyadmiiaik  of  Data  Access  Corporation 
dBASE  in  + Is  a trademark  of  Asbton-lkte 
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■ PS/2  MODEL  60 


[7^  Benchmark  Tfests: 

IBM  Personal  System/2 


In  terms  of  operating  times,  the  ancient  IBM  PC 
AT  is  still  a viable  contender  despite  the  new 
PS/2  Kne^  advanced  technology.  The  PS/2 
Model  30,  with  its  8066  processor,  isn't  even  as 
fast  as  the  AT  Although  IBM  claims  that  both  the 
PS/2  Model  50  and  Model  60  can  run  yp  to  twice 
as  fast  as  the  AT  in  our  processor  benchmark 
tests  a 20  percent  speed  advantage  was  the 
norm.  PerformarKe  times  for  the  Compaq  Desk- 
pro  366  are  included  to  show  the  speed  of  an 
80386  processor  in  relation  to  the  speed  of  the 
80286  processor  found  in  the  faster  PS/2 
models. 

Hard  disk  access  results  show  that  the  PS/2 
series'  sluggish  proprietary  disks  do  little  for  the 
over^l  performarice  of  the  machines.  In  the  case 
of  the  Model  60.  the  hottest  setup  may  well  be  a 
hard  disk  with  a 20-millisecorKl  access  time  from 
a third-party  supplier  rather  than  IBM^  AT-level 
drive  with  3^  to  40-millisecond  access  times. 


Piformanca  Times 

(T ^mes  given  in  seconds  except  where  noted) 


Fioatlng- 


NOP 

8086 

iRStnictlofl 

Mil 

Conventional 

Momory 

Point  Calculation 

(WltlMUt 

coprocaasor) 

DOS 

Disk  Access 
(mllliiecoiMt) 

BIOS 

Disk  Soak 
(ffliilltscendt) 

IBMPS/2MOCM30 

4.17 

16.53 

3.24 

67.17 

95.73 

82.38 

IBM  PS/2  Model  50 

3.35 

7.30 

1.03 

28.34 

92.93 

61.02 

B-MHz  IBM  PC  AT 

4.17 

8.96 

1.32 

35.60 

42-54 

37.19 

IBM  PS/2  Model  60 

3.35 

7.25 

1.05 

28.18 

39.58 

36.76 

Compaq  Oeakpro  386 

2.09 

4,23 

0.72 

15.50 

33.32 

27.03 

Tbe  NOP  benchmafk  test  is  designed  lo  measure  raw 
dock  speed  ar)d  memory  access  time  whHe  minimizing 
dWterenoes  In  microprocesaors  and  the  elled  of  memory 
caching.  This  test  executes  almost  nothing  but  NOP  ("No 
Operatton")  machine  code  instructions  in  a big  128K  loop. 
The  SOee  Inatnictlon  IHx  benchmark  test  measures  the 
time  It  takes  to  execute  a selected  series  ol  processor- 
imensivs  tasks.  The  test  program  uses  8066  instruction 
code.  These  instructions  are  a subset  o(  the  total  proces- 
sor instruction  set 


The  Corwentlonal  Memory  berrchmark  test  allocates 
2S6K  bytes  of  conventtoi^al  memory  and  treats  it  as  a 
series  d64-byle  records.  Then,  16.384  random  records 
are  read  imo  and  written  from  this  memory. 

The  Floattng-Point  Caleulatton  benchmark  test  meas- 
ures processor  speed  by  loopirtg  through  a series  ot 
lloatiixi-point  calculations,  inducting  mulliplicabon.  divi- 
sion. exporrantiation,  arvl  logarithmic  and  trigorrometric 
functions.  The  berKhmark  program  uses  the  floating- 
point library  induded  with  Idicroeofi  C Compiler  4.O. 


The  DOS  Disk  Aceasa  benchmark  test  measures  the 
time  it  lakes  to  do  a random  sector  read  using  DOS.  DOS 
buffers  are  set  at  3.  arxt  the  interleave  factor  is  left  at  the 
drived  (tetault  setting.  This  test  adds  DOSk  overhead  to 
the  BIOS  and  hardware  times.  The  last  program  par- 
lorma  the  sector  read  1.000  times  within  the  DOS  dtok 
partition.  The  average  result  is  shown  in  mWiaeconds. 
The  BIOS  DIak  Seek  benchmark  test  measures  the  tima 
It  takes  to  do  a random  seek  using  the  diskb  ROM  BIOS. 
The  test  resuR  indudes  minimai  software  overhead  artd 
may  not  paraM  the  manufacturer^  claimed  average  ac- 
cess time.  The  test  program  performs  1,000  seeks.  The 
average  resuR  is  shown  in  mMisecortds. 
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CORDLESS 

CONVENIENa 


BETm 

BYDESI^ 

When  Torringfon  devel 
oped  the  exclusive 
Manager  Mouse  track 
ing  mechanism  with  its 
patented  suspension, 
the  objective  was  to 
create  o reliable  design 
which  eliminates  the  main- 
tenance problems 
inherent  in  the 
conventional  ball 
mouse.  The  result  is 
a simple  two-wheel, 
direct-drive  system. 
Our  tough,  hord- 
urethone  wheels 
actually  push 
dirt  and  debris 
away  as  they  track 
mouse  motion.  Our 
suspension  keeps 
the  wheels  tracking 
smoothly  on  any  flat 
surface,  at  any 
angle.  This  adds  up 
to  Manager  Mouse 
Performance,  smooth 
consistent,  reliable, 
trouble  free. 


Now  the  Manager 
Mouse  family  has  a 
new  leader:  Manager 
Mouse  Cordless!  PC 
Magazine  says,  "... 
[the]  light-beam 
transmission 
scheme  is  amaz- 
ingly accurate,  and  the 
__  freedom  it  affords  is 
wonderful."  Com- 
**  puter  Graphics 
Today  calls  it 
"the  hottest  new 
mouse  on  the 
block."  You  will 
be  amazed  at 
how  convenient  it 
f is  to  use.  Manager 
Mouse  Cordless 
operates  up  to  10 
hours  on  a single 
charge,  and  it  works 
effectively  within  four  feet 
of  its  receiver,  which  mounts 
conveniently  on  any  IBM  PC  or 
compatible. 


GOING 

THEMSTANa 

In  a 100-mile  test  pitting 
Manager  Mouse  against  its 
two  leading  competitors,  our 
exclusive  tracking  system  de- 
sign went  the  distance  without 
any  maintenance.  Mouse  "M" 
required  disassembly  and 
cleaning  at  40  miles  and  every 
five  miles  thereafter.  Mouse 
"L"  failed  before  the  five-mile 
mark.  Complete  test  data  is 
available  from  The  Torrington 
Company. 


MjtlODnt 
MOUSt  . 


TORRIPiGTON. 


Part  of  worldwide  Ingeiw 
The  Tonington  Compaoyt 
59  Field  Street, 
Torrington,  CT  OBBeH 
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150/200  PC/XT  POWER  SUPPLIES 


KEEP  YOUR 
PC  UP  TO 
45°  COOLER! 


HIGH  PERFORMANCE  FEATURES 

PC,  XT,  XT286  COMPATIBLE 
Direct  replacement:  FCC-B;  UL;  OVP; 
OCP;  4 drive  conrtectors;  1 year  warranty. 

AT  POWER  FOR  THE  PC/XT 
Full  rated  power;  Turbo-Cool  150  for 
155W;  Turbo-Cool  200  for  200W;  heavy 
duly  components;  reliable  sinusoidal 
power  stage;  strict  quality  control. 

OVER  100%  MORE  COOLING 

Twin  DC  fans;  high  performance  slope 
nose  design;  no  additional  noise. 


EXPANSION  CARDS 
TEMPERATURE  TEST 


■ Actual  Results 
Comdex  Fan  ‘06 


Onbnary 
Power  Ripply 


TURBO-COOL 
Power  Supply 


IMPORTANT  SYSTEM  BENEFITS 

EXPANDIBILITY 

Fill  all  your  slots.. .Turbo-Cool  Power 
Supplies  meet  the  demands  of  a fully 
loaded  system  with  power  and  cooling  to 
spare. 

RELIABILITY 

Prevent  intermittent  data  errors...Turt>o* 
Cool  Power  Supplies  ensure  a safe,  cool 
operating  environment,  even  under  ad- 
verse conditions. 

LONGEVITY 

Protect  your  investment...expansion  cards, 
hard  drives,  and  other  valuable  compo- 
nents run  30” -AS**'  cooler  and  last  up  to 
three  times  longer  with  a Turbo-Cool 
Power  Supply. 


“If  you  use  furnace 
emulation  hardware  \ 
such  as  turbo  boards, 
network  cards,  or\ 
double  hard  drives, 
try  the  Turbo-Cool  150  \ 
or  the  Turbo-Cool  200.  ’ 
PC  Magazine] 


r TURBO-COOL  1 50  ..  $140' 
I TURBO-COOL  200  ..  $199 

Ouanlity  Pnong  Available 
Complete  Technical  Support 
VISA/MC/COD/PO 

PC  COOLING  SYSTEMS 

3tS10  Mounlain  Way.  BonMil.  CA  93003 

(619)  723-9513 


Complete  line  of  high  performance  power  supplies,  ultra-quiet  power  supplies, 
and  auxiliary  cooling  fans  for  the  PC/XT/AT. 
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enough  (o  Tit  into  a single  desk  drawer. 
The  Model  60  enhanced  expansion  op- 
tions— more  slots  and  bigger  drive 
bays — as  well  as  the  extra  2K  bytes  of 
CMOS  RAM  give  it  an  edge  in  multiuser 
applications. 

Even  more  than  these  features,  how- 
ever, price  may  be  the  best  indicator  of 
the  place  the  Model  60  fits  in  the  IBM 
Personal  System/2  strategy.  Although 
the  Model  60  is  a more  expensive  ma- 

P rice  may  be 
the  best  indicator  of  the 
place  the  Model  60  fits  in 
the  IBM  Personal 
Systeni/2  strategy. 


chine  to  make  than  the  Model  50,  if  just 
for  the  labor  involved,  there  can  hardly 
be  $ 1 ,700  worth  of  difference  between 
the  two  models.  Clearly  the  pricing  of  the 
two  machines  is  more  marketing  than 
manufacturing  in  origin — $3,600  is  in 
the  range  for  single-user  computers  (a 
figure  close  to  the  price  of  the  original 
XT,  for  instance),  and  $5,400  to  $6,400 
is  in  the  multiuser  range. 

Certainly,  the  extra  bucks  buy  a fast- 
er, larger  standard  hard  disk,  greater  ac- 
cess to  other  mass  storage  options,  a 
beefier  power  supply,  and  four  addition- 
al 16-bit  MicroChannel  expansion  slots. 
But  with  the  difference  between  20-  and 
40-megabyte  drives  on  today’s  market 
only  about  $300  to  $400,  you  end  up  pay- 
ing a big  premium  of  more  than  $300  per 
slot  fora  Model  60. 

For  a single  user,  those  costly  slots 
won't  be  very  useful  considering  all  the 
features  packed  onto  the  Model  60  sys- 
tem board.  But  for  network  servers  and 
multiuser  systems  that  need  hundreds  of 
megabytes  of  storage  and  scads  of  ports, 
the  Model  60  will  serve  well. 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 
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The  queen  of 
thePRQM  has  just 
graduated  at 
the  top  of  her  class 


IRMA"  has  been  the  most  reliable  and  most  popular 
PC-to-mainfiame  link  ever  created.  But  as  good  as  our 
I RMA  is,  we' ve  never  said  we  couldn't  do  hrtter.  Fact  is,  a 
PROM  is  still  a PROM.  And  you  hctve  better  things  to  do 
with  your  time  than  spend  it  upgrading  PROMs. 

But  now  there's  IRMA  2";  it  marks  a whole  new  era  in 
terminal  emulation  technology 

IRMA 2 is software-loadedLSo you  can  upgrade  by 


simply  changing  diskettes  instead  of  PROMs.  What  you 
also  gain  is  an  easy  path  to  multiple  host  sessions,sofiTis- 
ticated  mainfiame  graphics,  and  all  that  DFT  technology 
can  offer  you  down  the  road.  And  with  our  new  E78  Plus" 
software,  you  gain  even  mote. 

Like  iCkxl  5 support  And  easy-to-use  menus  for  quick 
custorn-ccjnfiguiations.  And  keybciard-remappingand  key 
programmability  And  perhapts  best  of  all,  you  gain  speed. 


MtiDducing  IRMA  2. 

The  most  reliable 
software-lDaded  PC-to- 
mainfiamelink. 


It 


AD  this  new  power  of  IRMA  2 is  avaDable  right  now 
for  the  IBM®  PC”  XTT*  and  AP"  and  the  PS/2”  Model  30. 
And  soon  for  aD  other  PS/2  Models. 

There's  some  especiaDy  good  news  for  our  current 
IRMA  and  Forte  PJ  customers,  too.  Because  they  can  also 
take  advantage  of  the  new  power  of  E78  Plus  software. 
For  not  a lot  of  money 

For  a limited  time,  you  can  get  E78  Plus  at  a special 
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low  conversion  price.  But  you'U  have  to  aa  soon. 

Contact  your  local  DCA  distributor  for  aD  the  details 
of  IRMA  2 and  E78  Plus  software.  Or  caD  1-800-241-lRMA, 
Ext  5 18.  In  Georgia,  caD  1-404-442-4500. 


SERVICE  CARD 


Welcome  to  the  fast  lane.  Where  you  run  your  business.  And  where  we  run 
our  new  TViF*rinter/4000.  Very,  very  quickly. 

The  'IViPrinter/4000  is  really  three  dot  matrix  printers  in  one:  providing 
eye-opening  data  processing  at  400  cps,  corporate  letter  quality  at  87.5  cps, 
and  variable  high-resolution  graphics  speeds  for  business  graphics  and  bar 
codes.  All  at  a variety  of  character  pitches  and  densities. 

Which  means  that  you  can’t  run  your  business,  or  any  other  compatible 
printer  for  that  matter,  in  any  faster  lane  than  our  'IViPrinter/4000. 

In  addition  to  its  sheer  speed,  the  TViPrinter/4000  passes  with  ease  the 
performance  of  printers  that  IBM,  Apple  and  DEC  drive  with  their 
computers.  Improvements  in  important  areas,  like  paper  handling,  font 
selection  and  quick-shift  mode  selection.  And  reliability. 

The  TH  Printer/4000  runs  with  your  best  software  too.  That’s  because  it 
emulates  such  popular  printers  as  the  Epson  FX-lOO,  IBM  Graphics  Printer, 

DEC  LA210  and  the  Apple  Imagewriter.  Easily  brought  up  to  speed  within 
seconds  by  merely  changing  personality  cartridges. 

The  new  TrtPrinter/AOOO.  Welcome  to  life  in  the  fast  lane. 

For  more  information  on  the  THPrinter/AOOO,  contact  CIE  Terminals,  a 
C.Itoh  company,  2505  McCabe  Way,  Irvine,  CA  92714;  or  call  (714)  660- 
1421  or  our  toll-free  number  (800)  624-2516. 

C.ITOH 

CIE  Terminals 

CIETeriiiinals,Inc.,2505McCal>eWay, Irvine, CA92714  • 'Hilephone: (714)660-1421  (800)624-2516 

* 1987  CIE  l^rminaU,  Inc  Apple  and  Imagewriter  are  trademarks  of  Apple  Computers,  Inc  DEC  and  LA210  are  trademarks  of  Digital  Equipment  Corporation. 

Epwn  FX-lOO  is  a trademark  of  Epson  America,  Inc  IBM  and  Graphics  Printer  are  trademarks  of  International  Business  Machines. 
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COVER STORY 


BUS  STOP 


w 

T T ith  the  amval  of  the  Personal 
System/2  line,  the  PC  has  grown  up.  In  the  80286  and  80386  PS/2 
models,  the  standard  bus  has  been  replaced  by  sophisticated  Micro 
Channel  Architecture  (MCA),  providing  a foundation  that  will 
take  the  machines  into  the  next  decade  and  perhaps  beyond. 

What  was  wrong  with  the  old  bus?  Plenty.  It’s  limited  in  its 
transfer  rate.  It’s  electrically  noisy  and  tends  to  radiate  RF  interfer- 
ence. It’s  bulky.  The  sockets  and  card  edge  connectors  are  large 
and  mechanically  sloppy.  It’s  graceless  at  sharing  resources.  And 
many  of  the  signals  are  edge-triggered  rather  than  level-triggered. 


IBM’s  Micro  Channel  Architecture 

replaces  inflexible  bus  systems  and  brings  greater  reliability,  efficiency, 
and  cooperation  to  hardware  design. 
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■ HARDWARE  TECHNOLOGY 


The  new  Micro  Channel  Architecture  installed  in  the  IBM  Persona!  SystemIZ  series  is  a vast 
improvement  over  the  old  PC  has.  Each  hoard  plugged  into  the  new  bus  will  have  a unique 
identifier  code  that  can  instruct  the  machine  to  run  necessary  hardware  configuration  files. 


which  limits  the  upper  speed  of  the  bus  and 
also  contributes  to  errors. 

Unlike  the  PC  bus.  MCA  is  not  specifi- 
cally adapted  to  Intel  microprocessors.  In- 
stead, it  has  a set  of  signals,  rules,  and  pro- 
tocols that  allow  multiple,  dissimilar 
microprocessors  to  share  it  and  work  effec- 
tively with  one  another.  Some  of  the  other 
features  increase  reliability,  while  others 
ease  configuration  and  reduce  conflicts 
among  devices. 

UNIQUE  IDENTIFIER  CODES  For 

example,  MCA  requires  boards  plugged 
into  the  bus  to  have  unique  identifier 
codes.  The  codes  are  built  into  the  card 
when  they're  manufactured.  All  of  IBM’s 
enhanced  small  device  interface  (ESDI) 
hard  disk  controllers,  for  instance,  have 
the  same  code.  The  3'/2-inch  disk  control- 
ler found  in  the  Model  SO  has  another 
code.  A modem  manufacturer  might  use 
one  code  for  a 1 .200  bits-per-second  mo- 
dem and  another  for  a 2,400. 

The  device  identifier  codes  are  queried 
during  IBM's  new  Programmable  Option 
Select  system  (POS).  which  automatically 
configures  computers  in  the  PS/2  line, 
each  time  the  machine  is  turned  on.  It  can, 
based  on  the  codes,  include  the  necessary 
configuration  files  to  run  the  hardware. 
Since  all  boards  have  a unique  code,  the 
software  can  also  resolve  potential  installa- 
tion conflicts. 

IBM  has  ensured  that  the  codes  will  re- 
main unique,  it  has  reserved  half  of  them 
(32.767)  for  its  own  use  and  made  the  oth- 
er half  available  to  board  manufacturers. 
IBM  is  currently  the  clearinghouse  that  is- 
sues the  numbers,  but  if  the  Job  becomes 
too  onerous  (or  if  manufacturers  object  too 
strongly  to  tipping  their  hand  to  IBM)  the 
task  will  be  turned  over  to  a third  party, 
perhaps  one  of  the  industry  standards 
groups. 

The  device  identifier  concept  is  not 
new.  IBM  mainframes  had  similar  fea- 
tures 20  years  ago.  (MCA  has  many  fea- 
tures adapted  from  IBM’s  mainframes 
and  minicomputers.  .System/370  and 
Series/ 1 jocks  will  recognize  much  of  the 
terminology  and  design.)  The  need, 
however,  is  more  valid  now  than  ever. 
Back  then,  the  challenge  was  to  coordi- 
nate the  activities  of  a roomful,  even  a 
building  full  of  equipment.  Detecting  er- 


rors in  outlying  devices  was  critical,  as  a 
malfunction  could  easily  pull  the  whole 
system  down  or  degrade  performance 
drastically.  The  number  and  kind  of  de- 
vices that  could  be  attached,  however, 
were  limited. 

Not  so  with  PCs.  Almost  any  imagin- 
able card  could  be  designed  for  the  new 
bus.  Beyond  the  usual  run  of  modems, 
memory,  and  I/O  ports,  there  are  co- 
processors. special-purpose  graphics 
boards,  speech  boards,  real-world  conuol 
boards,  raster  processors  for  laser  printers, 
and  more.  Each  board  has  a unique  pattern 
of  machine  resource  use.  One  will  be 
heavily  dependent  on  I/O  ports.  Another 
will  require  high-bandwidth  memory 
transfers.  Others  will  severely  tax  the  in- 
terrupt service  mechanism.  And  with 
some,  the  system  will  hardly  know  they're 
present. 

Unique  device  codes  open  new  fields  of 
opportunity  for  diagnostics  and  system- 
level  error  detection,  correction,  and  audit 
trails.  The  bus  provides  sufficient  logic, 
for  example,  to  build  a truly  fault-tolerant 
PC.  Failing  devices  (cards  or  the  equip- 


ment to  which  they  connect)  can  be 
switched  off  the  bus  and  others  switched 
on  in  their  place. 

IBM  strongly  recommends  against  ap- 
plication software  having  anything  to  do 
with  device  identifiers,  and  DOS  is  utterly 
ignorant  of  their  presence.  This  capability 
is  currently  a gleam  in  the  eye  of  some  pro- 
grammer who  will  turn  the  Model  60  or  the 
Model  80  into  a kniK-koul  file  server  or 
communications  hub. 

The  possibilities  here  are  best  illustrat- 
ed by  the  current  generation  of  network  file 
servers.  The  PC  AT  is  architecturally  un- 
suited  to  being  a file  server.  Its  hard  disk 
data  transfer  rate  is  Uxr  slow  and  the  inter- 
rupt structure  is  too  limited.  We've  even  il- 
lustrated the  point  by  putting  a PC  AT  on  a 
3Com  Ethernet  network  and  comparing 
the  AT's  local  access  to  its  built-in  hard 
disk  to  that  of  the  shared  hard  disk.  Access 
to  the  network  drive  is  noticeably  faster. 

THE  DMA  BOTTLENECK  Direct 
Memory  Access  (DMA),  which  is  sup- 
posed to  increase  performance,  is  actually 
a bottleneck  in  the  PC  AT.  The  DMA  chip 
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found  in  every  PC  and  AT  is  actually  a spe- 
cialized microprocessor  that  knows  how  to 
do  only  one  thing:  move  data  from  one 
memory  location  to  another.  Most  com- 
puters have  them. 

The  process  is  simple.  You  tell  the 
DMA  chip  how  many  bytes  you  want  to 
move,  where  they  are,  and  where  you 
want  them  to  go.  Then  just  let  ’errip.  The 
DMA  chip  brings  all  other  processes  to  a 
halt  as  it  moves  memory.  Since  it  works 
so  fast,  in  theory,  you  get  the  system 
back  before  you  even  know  it  was  gone. 
In  practice,  however,  long,  recurrent 
DMA  transfers  have  a negative  effect  on 
system  throughput, 

MCA  has  a solution.  It  offers  eight 
channels  of  DMA  (sufficient  control  reg- 
isters to  manage  eight  DMA  transfers  at 
the  same  time).  In  addition,  it  limits  the 
time  that  a DMA  channel  can  be  active  to 
7.68  microseconds.  It  forces  DMA  to 
share  system  resources  with  other  opera- 
tions, including  other  DMA  transfers. 
This  shared  activity  is  called  bus  inter- 
leaving. Even  multiple  DMA  transfers 
can  be  interleaved.  You  can't  manufac- 
ture clock  cycles  out  of  thin  air,  but  over- 
all system  performance  goes  up  with  this 
technique. 

One  of  the  hallmarks  of  large  main- 
frame computers  is  that  they  have  consid- 
erably more  than  one  processor.  Yes,  a 
single  central  processing  unit  bears  the 
brunt  of  the  computing,  but  it  is  aided  by 
channel  controllers,  printer  controllers, 
terminal  controllers,  and  console  control- 
lers. 

Each  controller  is  a specialized  comput- 
er, designed  to  relieve  the  main  CPU  of 
boring,  repetitive  tasks  such  as  polling 
printers  to  see  if  they’re  ready  to  accept 
more  characters.  Even  details  such  as 
printed  form  layout  are  typically  handled 
without  the  knowledge  or  intervention  of 
the  mainframe  CPU. 

COOPERATIVE  PROCESSORS  In  the 

Personal  System/2  series,  IBM  uses  more 
cooperative  processors  in  the  PC  itself. 
The  hard  disk  controller,  for  example,  has 
an  8-bit  microprocessor  perform  the 
drudgery  of  shuffling  bits  back  and  forth 
on  the  Micro  Channel.  Another  micro- 
processor performs  the  same  tasks  for  the 
system  board's  I/O  ports. 


Some  cards  have  always  had  some  na- 
tive intelligence.  The  IBM/Sytek  PC 
Network  card,  for  example,  had  an 
80186  processor,  which  made  it  a bit 
more  powerful  than  its  original  PC-XT 
home. 

The  new  bus,  with  its  higher  transfer 
rates,  better  arbitration,  and  better  status 
signaling,  invites  coprocessing  and  distri- 
bution of  tasks.  You  can  be  sure  that  future 
MCA  products,  especially  those  from 
IBM,  will  be  rich  in  processors. 

The 

Personal  System/2  bus 
invites  coprocessing  and 
distribution  of  tasks, 
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The  Micro  Channel  is  also  an  inviting 
home  for  coprtjcessing.  It  accepts  up  to  I S 
bus  masters,  so  specialized  tasks  may  be 
carried  out  by  dedicated  processors. 

Duplicating  MCA  may  be  the  toughest 
challenge  yet  faced  by  clonemakers.  IBM 
is  still  espousing  open  architecture.  In- 
deed, virtually  every  one  of  the  bus’s 
speciHcations  is  published  in  the  exhaus- 
tive Technical  Reference  manual.  Sche- 
matics, however,  are  conspicuously  ab- 
sent. But  the  logic  that  controls  the  bus  is 
locked  away  in  custom  VLSI  chips,  and 
there  are  as-yet  uncharted  potential  inter- 
actions with  the  rest  of  the  system  that  may 
make  MCA  tough  to  duplicate. 

Also,  IBM  has  identified  upwards  of 
l(X)  intellectually  protectable  concepts  in 
the  PS/2  line.  It  may  apply  for  patents  or 
copyright  protection  on  any  or  all  of  them, 
which  will  no  doubt  touch  off  a wave  of 
lawsuits  and  counterclaims.  In  the  mean- 
time, however,  it  may  become  just  plain  il- 
legal to  clone  a PS/2  machine. 

Compatible  manufacturers  continue  to 
do  a brisk  business,  but  the  balance  will  in- 
evitably change  as  the  PS/2  series  takes 
hold.  IBM  has  neither  missed  the  boat  nor 
missed  the  bus. 


Bill  Machrone  is  editor  of  PC  Magazine. 


Ammunition  to 
conquer  your 
biggest  problems! 


without  VEMM  with  VEMM 

(640  kilobytes)  (B  rrtogebytes) 


A few  years  ago,  640  kilobytes  was  ample 
memory,  even  for  ihc  most  demanding 
applications, 

Bui  DOS  has  grown.  You  probably  use  a 
RAM-disk  or  a print-spooler.  You  may  have 
grown  dependent  on  pop-ups  or  resident 
utilitie.H.  And  most  importantly,  your 
applications  have  probably  grown,  too. 

Today,  that  same  640  kilobytes  just  isn't  enough 
ammunition  to  conquer  the  larger  spreadsheet 
or  database  problems. 

The  Virtual  Expanded  Memory  Manager  is  a 
software  product  that  provides  your  EMS 
applications  with  up  to  eight  megabytes  of 
expanded  memory.  No  EMS  board  Ls  required. 

Do  you  have  a PC/AT  or  PS/2  with  extended 
memory? 

If  so,  you  probably  haven't  found  anything  but 
VOISK  that  could  use  this  extra  memory.  But 
V-EMM  effectively  turns  extended  memory 
into  expanded  memory.  And  you  can  even 
supplement  this  memory  with  your  hard  disk. 

Do  you  have  an  EMS  board  or  a PS/2  memory 
board? 

V-EMM  works  synergistically  with  these  boards 
to  combine  the  high  speed  of  electronic  bank 
switching  with  the  large  capacity  of  virtual 
memory. 

Do  you  have  a hard  disk? 

Even  without  memory  boards,  V-EMM  turns 
hard  disk  storage  into  expanded  memory. 

Want  to  conquer  your  biggest  problems? 

V-EMM  is  compatible  with  most  leading  EMS 
applications,  including:  1-2-3.  Symphony.  Re- 
flex. Framework  II.  and  SuperCalc.  Call  today! 


EDITOR’S 

CHOICE 


For  sophistication,  versatility,  . . . 
and  real  virtual  memory  logic, 
nothing  comes  close  to  Fort's 

V-EMM.  ...  It  clearly 
outclasses  the  competition. 

- March  31, 1987 


30’day  money-hack  guarantee 

Fort’s  Sofb^are 
only  P.  O.  Box  396 

$89.95  Manhattan,  KS  66502 

(913)537-2897 

Raquirements:  IBM  PC,  XT.  AT.  or  PS/2  (or  compatibles): 
DC^2.0  (orhiqher):  IBM  Fned  Disk  (or  compatible). 
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CIRCLE  335  ON  READER  SERVICE  CARD 


Buy  the  leading 
$10,000  desktop 
slidemaker 


That’s  right!  PhotoMetric  200PCr  the  industry  price /performance  leader,  costs  only  $5995. 


PhotoMetric’s  proprietary  technology  gives  you  more  for  your  money: 

■ 2000  X 2000  boardroom-quality  high  resolution  slides 

■ Widest  color  range — 1000  vivid  simultaneous  colors  for  3-D  and  other  special  effects 

■ On-screen  preview  to  insure  perfect  slides  the  first  time 

■ Supported  by  over  30  PC  graphics  packages  for  drawing,  charting,  mapping,  etc. . . . 

But  don’t  just  take  our  word  for  it.  PC  World  says,  "For  compatibility  with  the  broadest  range 
of graphics  software,  for  a preview  option  that  comes  closest  to  the  final  product  than  any  other 
film  recorder,  and  for  professional-quality  slides,  PhotoMetric  200  is  a great  buy.  ” 

Why  not  make  your  next  slide  presentation  your  best  with  the  price/performance  leader, 
PhotoMetric  200. 

Find  out  about  it.  Cali  1-800-556-1234,  Ext.  533.  In  California,  caU  1-800-441-2345,  ext.  533. 

General  Parametrics  Corporation 

the  makers  of  VIDEOSHOW " 

PhoioMrlrir  a a indrmark  of  tirnrril  Paramnncs  CaKporaiinn 
CIRCLE  219  ON  READER  SERVICE  CARD 


COVER  STORY 


SMOOTH 

OPERATOR 

E 

^ ^ver  since  the  introduction  of 
IBM's  PC  AT  in  1984,  people  have  been  speculating  about  a new 
version  of  DOS  that  would  take  full  advantage  of  the  protected 
mtxle  of  the  AT’s  80286  microprocessor.  Such  an  operating  sys- 
tem, they  said,  would  allow  programs  access  to  16  megabytes  of 
memory  and  provide  real  multitasking. 

Three  years  later,  Microsoft’s  Operating  System/2  is  finally 
within  sight.  Micro.soft  plans  to  make  an  OS/2  Software  Develop- 
ment Kit  available  on  August  1,  1987,  and  IBM  has  announced 


The  key  to  efficient 

multitasking,  OS/2  will  be  the  foundation  of  a new 
generation  of  computer  software. 
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that  it  will  begin  retail  sales  of  OS/2, 
Version  1.0,  in  the  first  quarter  of  1988. 

As  expected.  OS/2  multitasks  new 
programs  designed  for  its  environment 
and  uses  the  full  16-megabyte  address 
space  of  the  80286  microprocessor.  OS/2 
also  includes  a DOS-like  compatibility 
environment  for  running  most  existing 
DOS  programs.  Some  people  are  saying 
that  OS/2’s  rich  and  versatile  applica- 
tions program  interface  (API)  will  spawn 
a new  generation  of  personal  computer 
software,  and  it’s  tempting  to  agree. 

OS/2  is  the  first  announced  product  to 
be  developed  under  the  IBM/Microsoft 
Joint  Development  Agreement.  This  in- 
dicates a meeting  of  the  minds  between 
IBM  and  Microsoft  concerning  the  func- 
tionality, applications  program  inter- 
face, and  user  interface  of  OS/2.  Micro- 
soft will  also  make  OS/2  available  to 
other  original  equipment  manufacturers 
(OEMs). 

The  IBM  version  of  Operating  Sys- 
tem/2 will  run  on  all  IBM  machines  built 
around  the  80286  or  80386  microproces- 
sor, including  the  PC  AT,  the  XT  Model 
286,  and  the  new  Personal  System/2 
Models  50, 60.  and  80.  OS/2  will  not  run 
on  8088-based  machines  such  as  the  PC 
and  PC-XT,  or  8086-based  machines 
such  as  the  PS/2  Model  30. 

As  is  the  case  with  Microsoft’s  MS- 
DOS  today,  versions  of  OS/2  will  be 
configured  by  other  OEMs  (such  as 
Compaq  and  Tandy)  for  their  own  80286 
and  80386  machines.  When  sold  by 
OEMs  other  than  IBM,  Operating  Sys- 
tem/2 will  probably  be  referred  to  as  MS 
OS/2.  Microsoft  will  not  itself  sell  a re- 
tail version  of  the  operating  system. 

Operating  System/2  will  eventually 
include  a version  of  Microsoft  Windows 
that  will  be  called  the  “Windows  Presen- 
tation Manager. ' ' Microsoft  will  be  mak- 
ing some  changes  to  Windows  for  its  tran- 
sition to  OS/2.  These  changes  will  affect 
Windows'  visual  appearance,  the  key- 
board interface,  and  (most  significantly) 
the  internal  graphics  interface. 

The  Windows  Presentation  Manager 
is  an  important  component  of  OS/2  for 
end  users,  program  developers,  and 
IBM.  To  IBM,  OS/2  and  the  graphics- 
based  windowing  environment  of  the 
Presentation  Manager  are  part  of  IBM's 


Systems  Application  Architecture 
(SAA),  This  is  an  attempt  by  IBM  to 
standardize  applications  program  inter- 
faces and  user  interfaces  across  IBM's 
entire  line  of  computers.  OS/2  is  the  first 
announced  product  to  be  part  of  this  am- 
bitious plan. 

DIFFERENT  VERSIONS  OF  OS/2 

Part  of  the  confusion  surrounding  OS/2 
results  from  the  various  forms  it  will 
lake.  IBM  has  already  announced  three 

The  IBM 

version  of  OS/2  will  run 
on  all  IBM  machines  built 
around  the  80286  or 
80386  microprocessor. 
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different  versions  of  the  operating  sys- 
tem, and  Microsoft  has  announced  MS 
OS/2  with  two  components. 

The  main  guts  of  OS/2  is  called  the 
OS/2  kernel.  With  the  exception  of  low- 
level  device  drivers,  the  kernel  will  be 
essentially  the  same  in  all  OEM  versions 
of  MS  OS/2.  The  kernel  handles  file  I/O, 
keyboard  and  mouse  input,  character- 
mode display  output,  multitasking,  and 
interprocess  communication.  Initially, 
Microsoft  will  make  only  the  OS/2  ker- 
nel available  to  OEMs.  For  IBM,  this 
will  be  OS/2,  Version  1 .0. 

Through  the  support  of  dynamically 
linkable  libraries,  OS/2  lends  itself  to  the 
addition  of  various  modules  that  extend 
the  functionality  of  the  operating  system. 
Thus,  Microsoft  and  Microsoft’s  OEMs 
(such  as  IBM)  can  add  features  to  OS/2 
while  retaining  compatible  kernel  func- 
tions. 

One  of  the  most  important  additions  to 
OS/2  will  be  the  OS/2  Windows  Presen- 
tation Manager.  Microsoft  will  make  this 
component  available  to  all  OEMs,  and 
IBM  will  include  it  with  their  OS/2,  Ver- 
sion 1 . 1 . Other  OEMs  may  choose  either 
to  wait  for  the  Windows  Presentation 


Manager  before  selling  OS/2  or  to  sell 
kernel-only  versions  of  MS  OS/2  during 
the  interim.  Although  OS/2  will  run 
without  the  Windows  Presentation  Man- 
ager, both  IBM  and  Microsoft  consider  it 
an  integral  part  of  the  operating  system. 

The  second  component  of  OS/2  that 
Microsoft  will  offer  to  OEMs  is  the  OS/2 
LAN  Manager  for  local  area  network 
support.  One  interesting  feature  of  the 
LAN  Manager  gives  OS/2  software  the 
ability  to  engage  in  interprocess  commu- 
nication across  the  network  for  distribut- 
ed processing. 

IBM,  however,  will  be  doing  its  own 
major  add-ons  to  OS/2  to  create  the  OS/2 
Extended  Edition.  This  version  will  in- 
clude support  for  various  mainframe 
communications  and  local  area  net- 
works, and  will  have  relational  database 
capabilities  based  on  IBM's  Structured 
Query  Language  (SQL).  Because  these 
additions  are  originating  from  IBM,  they 
will  not  be  included  in  versions  of  OS/2 
sold  by  Microsoft  to  other  OEMs,  or  the 
versions  of  OS/2  sold  by  these  OEMs  to 
the  public. 

THE  osa  COUNTDOWN  These  vari- 
ous components  and  versions  of  OS/2 
will  probably  be  relea.sed  over  the  next 
year  and  half.  Based  on  IBM  and  Micro- 
soft announcements,  the  anticipated 
schedule  looks  like  this: 

On  August  1,  1987,  Microsoft  plans 
to  release  the  MS  OS/2  Software  Devel- 
opment Kit.  With  this  kit,  programmers 
can  begin  converting  existing  programs 
(or  writing  new  ones)  for  OS/2 . 

The  OS/2  Software  Development  Kit 
includes  a beta-release  version  of  the 
OS/2  kernel,  over  2,000  pages  of  techni- 
cal documentation,  new  protected-mode 
versions  of  Microsoft’s  C Compiler, 
Macro  Assembler,  CodeView  debugger, 
and  a full-screen  editor,  a 1-year  sub- 
scription to  Microsoft’s  DIAL  technical 
bulletin  board,  attendance  at  an  OS/2 
technical  seminar,  and  a subscription  to 
Microsoft  Systems  Journal  magazine. 

The  admission  price  for  this  orgy  is 
$3,0(K).  Direct  telephone  support  costs 
an  additional  $1 ,000  per  year.  When  the 
OS/2  Windows  Presentation  Manager 
and  the  OS/2  LAN  Manager  components 
become  available,  these  updates  (and 
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Eureka: 


The  Solver 


Anyone  and 
everyone  who 
routinely  works  with 
equations  needs 
Eureka:  The  Solver 

It  solves  the  most  com- 
plex equations  in  seconds. 
Whether  you're  a scientist, 
engineer,  financial  analyst, 
student,  teacher,  or  some 
other  professional,  you 
need  Eureka:  The  Solver! 

Any  problem  that  can  be 
express^  as  a linear  or  non-linear 
equation  can  be  solved  with  Eureka. 
Algebra.  Trigonometry  and  Calculus 
problems  are  a snap. 

Eureka:  The  Solver  also  handles 
maximization  and  minimization 
problems,  does  plot  functions, 
generates  reports,  and  saws  you 
an  incredible  amount  of  time. 

X+expW  = to 

solved  instantly  instead 
of  eventually! 

Imagine  you  have  to  "solve 
for  K"  where  X + expiXl  = 10,  and 
you  don't  have  Eureka:  The  Solver. 
What  you  do  have  is  a problem, 
because  it's  going  to  take  a lot  of 
time  guessing  at  "X."  Maybe  your 
guesses  get  closer  and  closer  to  the 
right  answer,  but  its  also  getting 
closer  and  closer  to  midnight  and 
you're  doing  it  the  hard  way. 

With  Eureka:  The  Solver,  there's 
no  guessing,  no  dancing  in  the  dark— 
you  get  the  right  answer,  right 
now.  IPS:  X = 2.0705799,  and 
Eureka  solved  that  one  in  .4 
of  a second!! 


How  to  use  Eureka: 

The  Solver 

It's  easy. 

7.  Enter  your  equation  into 
the  full-screen  editor 

2.  Select  the  "Solve"  command 

3.  Look  at  the  answer 

4.  You're  done 

You  can  then  tell  Eureka  to 

■ Evaluate  your  solution 

■ Plot  a graph 

■ Generate  a report,  then  send  the 
output  to  your  printer,  disk  file 
or  screen 

■ Or  all  of  the  above 


Eureka:  The  Solver  includes 

A full-screen  editor 
|3  Pull-down  menus 
(3  Context-sensitive  Help 
On-screen  calculator 
1^  Automatic  8087  math 
co-processor  chip  support 
0 Powerful  financial  functions 
Built-in  and  user-defined 
math  and  financial  functions 
1^  Ability  to  generate  reports 
complete  with  plots  and  lists 
M Polynomial  finder 
1^  Inequality  solutions 


Some  of  Eureka’s 
key  features 

You  can  key  in: 

|3  A formula  or  formulas 

(3  A series  of  equations— and 
solve  for  all  variables 

|3  Constraints  (like  X has  to  be 
< or  = 21 
A function  to  plot 

0 Unit  conversions 

Maximization  and  minimization 
problems 

M Interest  Rate/Present  Value 
calculations 

1^  Variables  we  call  "What  hap- 
pens?," like  "What  happens  if  I 
change  this  variable  to  21  and 
that  variable  to  27?" 


All  this  power  for  only 
$99.95! 

Equation-solving  used  to  be  a 
mainframe  problem,  but  we've 
solved  that  problem. 

Eureka:  The  Solver  Is  all  you 
need— and  it's  yours  for  only 
$99.95! 

That  kind  of  savings  you  can 
calculate  with  your  fingers! 


ms  scons  vAuir  am 
scons  vAucr  ca  ssose 
imi  m-Moo  run  msri 
or^ 
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others)  will  be  distributed  without  addi- 
tional cost  to  purchasers  of  the  OS/2  De- 
velopment Kit. 

In  the  third  quarter  of  1987,  Microsoft 
plans  to  release  Windows,  Version  2.0. 
Window.'!  2.0  really  has  nothing  to  do 
with  OS/2;  it  runs  in  real  mode  under  cur- 
rent versions  of  DOS.  However.  Win- 
dow.'! 2.0  is  a preview  of  the  look  and  feel 
of  the  OS/2  Windows  Presentation  Man- 
ager. 

The  most  dramatic  change  in  Windows 
2.0  is  the  use  of  overlapping  rather  than 
tiled  windows  for  different  applications. 
The  menu  works  a little  differently,  and 
the  keyboard  interface  has  been  en- 
hanced. Most  existing  Windows  pro- 
grams will  run  fine  under  Windows  2.0. 
WindoH’s  2.0  does  not  include  the  inter- 
nal changes  in  the  graphics  interface  that 
are  being  made  for  the  OS/2  Windows 
Presentation  Manager. 

In  the  fourth  quarter  of  1987.  Micro- 
soft is  scheduled  to  begin  shipping  the 
OS/2  kernel  to  their  OEM  customers. 
OEMs  will  probably  begin  selling  retail 
versions  of  MS  OS/2  to  users  a few 
months  later. 

IBM  is  scheduled  to  start  selling  retail 
versions  of  OS/2.  Version  1,0,  in  the  first 
quarter  of  1988  at  a cost  of  $325.  Pro- 
grammers who  balk  at  Microsoft’s 
$3,000  OS/2  Software  Development  Kit 
can  get  some  less  expensive  technical 
documentation  and  abbreviated  develop- 
er’s kits  from  IBM  at  this  time. 

Microsoft  expects  to  begin  shipping 
the  OS/2  Windows  Presentation  Manag- 
er to  OEMs  in  the  first  half  of  1988.  Be- 
yond that,  the  crystal  ball  starts  to  get  a 
bit  hazy.  Although  IBM  has  announced 
OS/2,  Version  1,1,  and  the  OS/2  Extend- 
ed Edition,  they  put  off  specifying  re- 
lease dates  until  the  fourth  quarter  of 
1987.  IBM’s  OS/2  1.1  update  will  be 
free  to  registered  users  of  OS/2  1 .0. 

OSWtAlND  THE  USER  Of  course,  peo- 
ple don’t  buy  operating  systems — people 
buy  applications.  The  success  of  OS/2 
will  ultimately  depend  on  the  appeal  it 
has  for  software  developers  and  the  ex- 
tent to  which  these  developers  believe 
that  OS/2  will  eventually  replace  DOS  as 
the  standard  operating  system  on  80286 
and  80386  machines. 


The  first  time  most  users  will  encoun- 
ter OS/2  is  when  they  are  forced  to, 
which  is  after  buying  a software  package 
that  says  "Requires  OS/2’’  on  the  box. 

To  the  DOS  user,  much  of  OS/2  1 .0 
will  be  familiar  territory.  OS/2  uses  the 
same  command  line  interface  as  DOS. 
Most  of  the  existing  DOS  commands 
have  been  duplicated.  You  can  run  OS/2 
programs  from  the  OS/2  prompt  just  as 
today  you  run  DOS  programs  from  the 
DOS  prompt.  The  difference  is  that  you 

Os/2  can 

maintain  something  like 
16  screen  groups,  all 
with  different  programs 
running  under  them. 
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don ' t have  to  wait  for  one  program  to  end 
before  you  run  another. 

THE  OS/2  SCREEN  GROUPS  An 

OS/2  session  is  divided  into  several 
screen  groups.  A screen  group  is  a pro- 
gram (or  a group  of  programs)  that  uses 
the  whole  screen,  OS/2  can  maintain 
something  like  16  screen  groups,  all  with 
different  programs  running  under  them. 

OS/2  lets  you  switch  between  screen 
groups  by  pressing  Alt-Esc.  This  clears 
the  screen  and  displays  the  Session  Man- 
ager menu.  The  Session  Manager  lists  all 
current  screen  groups  identified  by  the 
names  of  the  programs  currently  running 
in  them.  You  can  then  use  the  cursor  keys 
and  select  a different  screen  group.  OS/2 
clears  the  screen  of  the  Session  Manager 
and  displays  the  screen  group  of  the  se- 
lected program.  You  can  also  bypass  the 
Session  Manager  and  flip  between  screen 
groups  by  holding  down  the  Alt  key  and 
pressing  Esc  twice  in  succession. 

The  relationship  between  the  Session 
Manager  and  the  screen  groups  is  shown 
in  Figure  I . 

From  the  Session  Manager  you  can 
create  a new  screen  group  by  selecting 


the  “Start  a program"  option.  This  op- 
tion loads  a new  copy  of  CMD.EXE, 
which  is  the  prolected-mode  command 
processor  that  serves  the  same  function 
as  COMMAND.COM  in  DOS.  From 
CMD.EXE’s  prompt,  you  can  run  other 
OS/2  programs. 

Most  users  will  find  the  Session  Man- 
ager useful  for  quick  context  switch- 
ing— to  get  from  one  program  to  another 
without  continually  exiting  and  reload- 
ing the  applications.  This  is  perhaps  the 
simplest  use  of  OS/2. 

Besides  context  switching,  users  can 
also  take  advantage  of  multitasking. 
Each  screen  group  is  almost  like  a sepa- 
rate PC.  For  instance,  a database  pro- 
gram can  be  sorting  a lengthy  file,  while 
a communications  program  can  be  down- 
loading electronic  mail,  while  the  FOR- 
MAT command  can  be  formatting  a disk- 
ette, while  you’re  working  on  a memo. 

Of  course,  if  you’re  already  familiar 
with  RAM-resident  pop-ups  and  back- 
ground communications  programs  that 
run  under  DOS,  context  switching  and 
multitasking  may  not  appear  so  revolu- 
tionary. 

This  is  true.  But  there  are  some  very 
significant  differences  with  OS/2:  OS/2 
does  all  these  procedures  with  the  help  of 
the  80286  microprocessor,  which  means 
that  OS/2  does  it  safely  and  efficiently. 
OS/2  takes  care  of  the  memory  manage- 
ment, file  locking,  and  task  isolation 
necessary  under  a legitimate  multitask- 
ing environment.  Under  real-mode 
DOS,  multitasking  is  essentially  a pre- 
carious proposition. 

DOS  COMPATIBILITY  BOX  One 

screen  group  is  called  the  "DOS  Com- 
patibility Box,”  The  word  box  is  a mis- 
nomer because  it  sounds  like  a little  win- 
dow on  the  screen.  It’s  not.  The  DOS 
Compatibility  Box  is  simply  a screen 
group  that  runs  in  real  mode.  It  sets  forth 
an  environment  to  run  existing  DOS  pro- 
grams in  the  lower  640K  of  memory. 
Most  existing  DOS  programs  will  run  in 
the  OS/2  DOS  Compatibility  Box. 

Users  can  easily  switch  between  the 
DOS  Compatibility  Box  and  protected- 
mode  screen  groups  using  Alt-Esc.  Pro- 
grams running  in  the  protected-mode 
screen  groups  continue  to  run  even  when 
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You  tell  US... 

which  PC  offers  more  value? 
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In  head-to4iead  comparisons  toriprice- 
performanco  with  leading  personal 
computers  the  AMSTRAD  PC1512  towers 
above  the  rest.  Dealers  all  across  Europe  are 
telling  us  the  PC1512  is  the  fastest  selling 
personal  computer.  Industry  experts  there 
have  determined  that  the  PC1512  actually 
expands  the  market  base  of  PC  buyers 
because  of  its  complete  packaging,  high 
quality  and  low  price  point. 
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Never  before  has  a company  offered  IBM 
compatibility,  “Mouser  software,  monitor  and 
more  for  such  a low  price.  Starxiard  software 
includes  MSDOS  Va2,  DRIls  DOS  Plus, 
Locomotive  Software^  GEM  BASIC2,  DRIls 
GEM  Paint,  GEM  Desktop,  Print  Spooler, 

Clock  with  Alarm,  Calculator,  and  many 
‘‘Mouse'  driven  utilities.  I . 

Which  PC  offers  more  value?  The  AMSTRAD 
PC1512. 
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($500  Retail  Value) 
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complete 


CALL  NOW  FOR  DE/.LER  INFORMATION 
Vidca  iric 
Sole  U S Agent 
f91S  Harrtson  Rd 
Longview.  TX  75604 

U.S.  1-800-237-3116 
TX  1-800-222-5420 

IBM,  GEM.  COMPAQ  LEADING  EDGE  am  the  regislefed 
trademarks  ^ International  Business  Machines 
Corp  . Digital  Research.  Inc  . Compaq  Computer 
C^  . Leading  Edge  Products, 
respectively 
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CIRCLE  303  ON  READER  SERVICE  CARD 


• Simple^  Backs  up  an  entire  disk  using  only 
5 keystrokes. 

• Fast—  Fills  a 360KB  Qoppy  in  17  seconds:  a 
720KB.  3 1/2”  flopOT  in  34  seconds:  or  a 
1.2MB  flopOT  in  oruy  23  seconds  (a  fidi 
10MB  in  only  8 minutes). 

• Reliable—  Advanced  Error  Checking  protects 
data  against  damaged  fk^ies  and  accidental 
loss. 

• Flexible—  Operates  from  command  line  or 
easy-to-use  menu. 

Stt  w al  COMDEX,  Booth  iSd: 


"an  unbeatable  comhtnarion  of  virtues: 
speed,  t/ersari/iry,  and  reliability. " 

— rc  Magazine 

"COREAS/  offers  more  flexibility,  and 
therefore  more  value,  than  Fastback.  ” 

— InfoWorld 

HCORE 

INTERNATIONAL 
7171  N.  Federal  Highway 
Boca  Raton.  FL  3^31 

305/997-6099 


• Powerful—  Easy  file  management  to  view, 
copy,  rename,  and  delete  mes  and 
di^torles. 

• Compatible—  Backs  up  NoveU  Netware  (et«n 
hidden  files)ind  works  on  IBM's  PC.  PC-XT. 
PC-AT.  the  new  Personal  Sy5tein/2.  arnl 
compatibles. 

• Complete — Can  backup  on  any  DOS  device 
(diskette,  hard  disk.  tape,  removables,  etc). 

Call  us  direct  or  see  your  C(^  Authorized 
Dealer  for  details. 


Copynghi  1Q&7  CORE  IniermitoruL  Inc. 
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the  DOS  Compatibility  Box  is  visible. 
(OS/2  has  to  switch  back  and  forth  be- 
tween real  mode  and  protected  mode  to 
do  this.)  However,  programs  that  are 
running  in  the  DOS  Compatibility  Box 
are  suspended  when  the  Session  Manag- 
er or  one  of  the  protected-mode  screen 
groups  is  visible  on-screen. 

For  the  most  part,  existing  DOS  pro- 
grams do  not  gain  anything  from  running 
in  the  DOS  Compatibility  Box  over  what 
they  can  do  under  current  versions  of 
DOS.  OS/2  supports  only  one  DOS 
Compatibility  Box  and  does  not  attempt 
to  multitask  existing  real-mode  pro- 
grams. The  DOS  Compatibility  Box  is 


essentially  isolated  from  the  protected- 
mode  screen  groups.  For  instance,  you 
cannot  pop  up  a real-mode  RAM-resi- 
dent program  while  a protected-mode 
screen  group  is  visible. 

However,  some  protected-mode  pro- 
grams can  add  a little  functionality  to  the 
DOS  Compatibility  Box.  One  of  the  pro- 
grams included  with  OS/2  is  a print 
spooler  that  buffers  printer  output  from 
both  the  protected-mode  screen  groups 
and  the  DOS  Compatibility  Box.  The 
spooler  is  smart  enough  to  separate  print- 
er output  into  jobs  and  not  mix  up  output 
from  the  different  screen  groups. 

OS/2  also  guards  against  some  possi- 


ble conflicts  between  protected-mode 
and  teal-mode  programs.  For  instance,  if 
a protected-mode  program  is  using  one 
of  the  RS-232  communications  ports, 
OS/2  can  make  it  appear  to  teal-mode 
programs  as  if  the  communications  port 
is  not  installed.  Likewise,  if  OS/2  detects 
that  a teal-mode  program  is  using  the 
communications  port,  it  will  make  the 
port  unavailable  to  protected-mode  pro- 
grams. 

OS/2  also  locks  Hies  that  either  pro- 
tected-mode or  real-mode  programs  are 
using  so  that  other  programs  can’t  alter 
them.  (This  network-type  file  sharing 
and  locking  is  absolutely  essential  in  a 
multitasking  environment.) 

Normally,  OS/2  will  allocate  the  low- 
er 640K  of  memory  for  the  DOS  Com- 
patibility Box  and  use  memory  above  1 
megabyte  for  the  protected-mode  com- 
ponents of  OS/2  (as  shown  in  Figure  2). 
However,  statements  in  the  CON- 
FIG.SYS file  can  reduce  the  amount  of 
memory  available  to  the  DOS  Compati- 
bility Box  or  eliminate  it  entirely  in  order 
to  use  all  system  memory  for  protected 
mode. 

THE  ADDmON  OF  WINDOWS  The 

addition  of  the  Windows  Presentation 
Manager  to  OS/2,  Version  I . I , will  add  a 
graphics-based  windowing  environment 
to  the  operating  system.  The  Presenta- 
tion Manager  will  itself  be  a separate 
screen  group  that  runs  multiple  pro- 
grams. 

Programs  specially  written  for  OS/2 
Windows  will  be  displayed  in  separate 
windowed  areas  on  the  screen.  Users  can 
switch  between  programs  using  the  key- 
board or  a mouse  and  transfer  data 
among  them.  Programs  written  for  Win- 
dows have  a consistent  user  interface  and 
take  advantage  of  Windows’  device-inde- 
pendent graphics  interface. 

OS/2  Windows  will  also  be  able  to 
window  most  character-mode  programs 
that  run  under  the  non-Windows  OS/2 
kernel. 

THE  LIMITS  OF  COMPATIBILITY 

The  DOS  Compatibility  Box  is  not  free 
of  problems.  Some  of  the  problems  arise 
because  DOS  programs  must  be  sus- 
pended when  the  user  switches  to  a pro- 
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tected-mode  screen  group.  Programs 
running  in  the  DOS  Compatibility  Box 
will  not  even  get  any  hardware  interrupts 
during  this  time.  This  situation  has  the 
most  serious  effect  on  RS-232  communi- 
cations programs.  These  programs  will 
lose  incoming  data  following  a switch  to 
a protected-mode  screen  group. 

Programs  that  depend  upon  some  un- 
documented EJOS  function  calls  and  ab- 
solute memory  locations  of  internal  DOS 
tables  may  also  stumble.  This  depen- 
dence may  affect  some  network  software 
and  some  RAM-resident  programs  that 
intercept  DOS  file  I/O  calls. 

Ironically,  one  of  the  few  programs 
that  do  not  run  in  the  OS/2  DOS  Com- 
patibility Box  is  Microsoft  Windows 
1 .03.  It  turns  out  that  Window’s  has  too  in- 
timate a relationship  with  undocumented 
DOS  function  calls.  Bad,  bad,  bad.  Mi- 
crosoft has  stated  that  Windows  2.0  will 
run  in  the  DOS  Compatibility  Box.  It  had 
better. 

When  switching  back  to  a DOS  Com- 
patibility Box,  OS/2  may  not  be  able  to 
reconstruct  the  entire  previous  screen  im- 
age. This  mostly  affects  programs  that 
use  the  EGA  in  graphics  modes.  OS/2 
cannot  determine  the  entire  video  state 
because  EGA  registers  are  read-only. 
(Fortunately,  IBM  has  started  to  build 
hardware  with  this  problem  in  mind:  all 
video  registers  in  the  new  PS/2  VGA  vid- 
eo adapter  can  be  read  by  software.) 

PROBLEMS  WITH  BLOCK  DEVICES 

Perhaps  the  most  serious  compatibility 
problem  between  IX)S  and  OS/2  con- 
cerns installable  block  devices,  which  in- 
clude some  hard  disks  and  tape  drives. 

The  OS/2  protected-mode  screen 
groups  and  the  DOS  Compatibility  Box 
share  the  same  file  system.  Device  driv- 
ers for  block  devices  have  to  run  in  pro- 
tected mode.  If  the  device  driver  does  not 
run  in  protected  mode,  then  the  driver 
cannot  be  installed  for  use  either  in  pro- 
tected mode  or  in  real  mode. 

While  IBM's  version  of  OS/2  will 
handle  standard  IBM  disk  drives,  users 
of  some  non-IBM  block  devices  on  IBM 
machines  may  have  problems.  Users 
with  add-on  mass  storage  devices  that  re- 
quire special  drivers  (usually  specified  in 
DEVICE  lines  of  a CONFIG.SYS  file) 


will  not  be  able  to  install  those  devices. 
The  driver  file  will  have  to  be  replaced  by 
the  manufacturer.  A healthy  chunk  of 
Microsoft’s  OS/2  Development  Kit  is  de- 
voted to  writing  OS/2  device  drivers. 

When  running  in  protected  mode, 
OS/2  cannot  take  advantage  of  ROM 
BIOS  code  that  normally  masks  hard- 
ware-dependent code  from  DOS.  OS/2 
has  to  duplicate  all  the  ROM  BIOS  func- 
tions in  its  own  drivers.  (The  PS/2  Mod- 
els 50, 60,  and  80  have  ROM  BIOS  rou- 
tines that  can  run  in  protected  mode; 
hence  OS/2  does  not  need  to  duplicate 
this  code.)  OS/2  may  not  be  able  to  use  a 
non-IBM  hard  disk  controller  card  if  it's 
not  hardware  compatible  with  the  IBM 
board;  it  may  also  have  problems  with  a 
non-IBM  replacement  ROM  BIOS  in- 
stalled in  an  IBM  controller  card.  Again, 
this  is  an  area  where  the  hard  disk  manu- 
facturers have  to  provide  software  up- 
dates for  users. 

WHAT  OS/2  GIVES  PROGRAMMERS 

When  programmers  whose  experience  is 
limited  to  DOS  first  crack  the  manuals  of 
the  Microsoft  OS/2  Software  Develop- 
ment Kit,  they  will  discover  what  a real 
operating  system  is  all  about. 

Briefly,  here  are  some  of  the  OS/2 
kernel  features: 

■ In  protected  mode  OS/2  can  use  up  to 
15  megabytes  of  memory  (and  more  if 
the  DOS  Clompatibility  Box  is  limited  in 
size  or  eliminated).  lYotected  mode  al- 
lows OS/2  to  move  code  and  data  seg- 
ments in  memory  and  to  use  the  same 
code  segments  for  multiple  instances  of  a 
program. 

■ OS/2  implements  virtual  memory; 
hence  programs  can  allocate  more  mem- 
ory than  is  physically  present  in  the  ma- 
chine. OS/2  swaps  memory  to  the  hard 
disk  based  on  a least-recently-used  algo- 
rithm. In  protected  mode,  the  CHKDSK 
command  doesn't  even  list  total  memory 
or  free  memory  space  because  these  fig- 
ures have  much  less  meaning  than  under 
real  mode. 

■ OS/2  implements  80286  memory  pro- 
tection that  effectively  insulates  pro- 
grams and  the  operating  system  from  a 
“runaway  program”  or  any  other  occur- 
rence that  under  real  mode  would  proba- 
bly crash  the  system. 
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A MainStreet"'  data  controller  puts  you  back  in  control 


Living  with  a computer  was  simple  when  you 
only  had  a printer.  But  once  you  added  a 
modem  and  several  other  devices,  life  became 
more  complex.  You  seemed  to  spend  more  time 
changing  cables,  activating  switches  and 
altering  settings  than  you  did  working  with 
your  computer. 

Now  there  is  an  alternative  ...  a MainStreet 
data  controller  from  Newbridge.  The  controller 
takes  care  of  your  peripherals  while  you  take 
care  of  business. 


Fo(  mote  hitommUon  cal  Iront  youf  modint  703'834>1080 
(0-1200  b«ud.  6 bit.  no  parity  t stop  bit)  and  entaf  iba  accaaa 
code  MA1NST2  when  prompted. 


Available  in  two  models  for  use  with  up  to  48 
cormected  devices,  MainStreet  controllers  let 
you  transform  your  independent  computers  and 
peripherals  into  an  integrated  desktop  network 
which  concentrates,  directs  and  manages  the 
flow  of  information  from  your  desktop.  You  and 
your  co-workers  can  share  information, 
peripherals  and  other  computing  resources. 

And,  to  make  your  life  even  easier,  your 
desktop  network  is  surprisingly  affordable. 


NEWBRIDGE 

Networks  for  all ...  big  and  small 


Newbridge  Networks  Inc.  •ISSTS  Park  Center  Road,  Suite  160,  Herndon,  VA  22071  (703)834-3600  • 71 14  West  Jefferson  Ave. 
Suite  106,  Lakewood,  CO  80235  (303)  9^3600  •Newbridge  Netioorks  Corporation  1051  Baxter  Road, 

Ottawa,  Ontario,  K2C  3P2  (613)  726-1601  •Newbridge  Networks  Limited  22  Welsh  Street, 

Chepstow,  Gwent,  UK  NP6  5LL  Tel.  02912  6896 

Newbridge.  MainStreet  and  the  Newbridge  logo  are  trade  marks  of  Newbridge  Networks  Corporation.  Copyright  1987. 
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■ OS/2's  memory  management  in- 
cludes provisions  for  shared  memory 
blocks  and  “huge"  memory  blocks 
(blocks  that  are  greater  than  64K). 

■ OS/2  efficiently  multitasks  programs. 
In  protected  mode,  the  80286  hardware 
performs  clean  task  switches.  A program 
can  execute  another  program  in  an  asyn- 
chronous mode;  the  two  programs  can 
then  run  simultaneously.  Programs  de- 
signed to  run  in  the  background  can  exit 
back  to  the  parent  process  and  remain 
resident  and  running.  A new  OS/2  com- 
mand called  DETACH  can  run  any  pro- 
gram in  the  background  (although  pro- 
grams that  write  to  the  display  or  require 
keyboard  input  may  not  be  suitable  for 
such  treatment). 

■ Programs  can  set  up  multiple  threads 
of  execution,  allowing  various  sections 
of  the  program  to  run  simultaneously. 
The  program  can  assign  the  threads  dif- 
ferent priorities  or  temporarily  suspend 
them.  Threads  can  synchronize  opera- 
tion with  each  other  through  use  of  sema- 
phores. 

■ OS/2  programs  can  take  advantage  of 
system-supported  interprocess  commu- 
nication and  data  sharing,  either  in  the 
form  of  a pipe  (which  is  somewhat  simi- 
lar to  a DOS  pipe)  or  a queue,  which  in- 
volves shared  memory  segments  and  can 
be  priority  based.  Cooperating  programs 
can  synchronize  message  passing  among 
themselves  through  the  use  of  system 
semaphores  and  signaling. 

■ OS/2's  file  I/O  calls  support  file  lock- 
ing and  file  sharing.  The  OS/2  system 
call  to  open  a file  has  seven  sets  of  flags 
that  designate  various  types  of  sharing 
modes,  access  modes,  and  inheritance 
modes,  and  indicate  how  critical  errors 
should  be  handled. 

■ OS/2  provides  system  calls  to  replace 
the  direct  access  of  hardware  common  in 
today’s  DOS  programs.  The  OS/2  kernel 
does  its  own  RS-232  buffering,  has  a 
complete  mouse  interface,  and  contains  a 
very  rich  (and  very  fast)  set  of  character- 
mode video  I/O  routines.  (Graphics, 
however,  is  a problem.  Programs  that 
use  graphics  are  better  suited  for  the 
OS/2  Windows  Presentation  Manager.) 

■ OS/2  includes  a character-device 
“monitor"  system  for  programs  to  inter- 
cept such  things  as  keyboard  input  and 


printer  output.  Programs  running  in  the 
background  can  use  this  to  define  hot 
keys  similar  to  those  of  today’s  RAM- 
resident  programs.  (However,  popping 
up  on  top  of  a running  program  may  be  a 
problem.  The  program  underneath  the 
pop-up  is  not  suspended,  as  it  is  in  DOS. 
and  continues  to  run,  possibly  overwrit- 
ing the  area  occupied  by  the  pop-up. 
Pop-ups  are  best  suited  for  the  Windows 
Presentation  Manager,  where  every  pro- 
gram is  a pop-up.) 

■ OS/2  supports  dynamic  linking.  This 
allows  programs  to  use  shared  eode 
stored  in  external  library  modules.  The 
code  is  demand-loaded  based  on  the 
needs  of  the  program. 

■ OS/2’s  timer  facilities  allow  a pro- 
gram to  be  suspended  and  “sleep”  for  a 
set  period  of  time.  Of  course,  other 
threads  in  the  program  can  continue  to 
run  during  the  suspension. 

■ OS/2  includes  a screen  message  facil- 
ity to  obtain  text  messages  (such  as  “File 
not  found")  from  a common  file.  This 
facilitates  the  adaptation  of  programs  to 
foreign  languages. 

On  top  of  this,  programmers  can  also 
write  applications  for  the  OS/2  Windows 
Presentation  Manager  to  take  advantage 
of  device-independent  display  and  print- 
er graphics,  and  a wealth  of  built-in  rou- 
tines for  menus,  dialog  boxes,  scroll 
bars,  and  so  forth. 

For  compatibility  reasons,  OS/2  re- 
tains the  same  file  system  used  by  DOS. 
This  old  file  system  (the  strongest  part  of 
DOS)  is  perhaps  the  weakest  part  of 
OS/2.  Under  OS/2,  we  are  still  stuck 
with  the  same  32-megabyte  limit  on  hard 
disks.  Under  OS/2,  we  still  have  files 
that  are  identified  by  only  an  eight-char- 
acter name  and  a three-character  exten- 
sion. Replacement  of  this  file  system 
now  becomes  one  of  the  highest-priority 
enhancements  to  OS/2. 

THE  DHTERENT  ENVBRONMENTS 

With  the  introduction  of  OS/2,  program- 
mers will  have  the  choice  of  five  differ- 
ent DOS-derived  environments  in  which 
to  program  for  the  PC  and  PS/2  ma- 
chines. 

1 .  The  DOS  2.JC/3.JC  environment: 
programs  that  use  DOS  interrupt  2 1 h and 
other  software  interrupts  and  directly  ac- 


cess the  computer  hardware.  These  pro- 
grams will  run  under  current  versions  of 
DOS  and  in  the  OS/2  DOS  Compatibility 
Box  as  well. 

2.  Microsoft  Windows  running  in  real 
mode:  These  programs  use  the  Windows 
API  (applications  program  interface)  for 
most  tasks  and  DOS  interrupt  2 1 h for  file 
I/O.  They  will  run  under  existing  ver- 
sions of  Windows  under  DOS  2.x  and  3.Ar 
and  Windows  2.0  in  the  OS/2  DOS  Com- 
patibility Box. 

3.  OS/2;  These  programs  use  the  OS/2 
API.  They  cannot  run  under  DOS  2.x, 
3.jr,  or  the  DOS  Compatibility  Box. 

4.  OS/2  Family  API:  This  is  an  inter- 
esting one.  Programs  that  use  only  a sub- 
set of  the  OS/2  API  (specifically  those 
function  calls  that  can  be  duplicated  in 
real  mode)  can  be  linked  with  a special  li- 
brary to  create  a dual-mode  .EXE  file. 
When  run  under  protected  mode,  the  pro- 
gram uses  the  normal  OS/2  API.  When 
run  under  real  mode,  routines  from  this 
special  library  convert  all  the  OS/2  calls 
to  equivalent  interrupt  2lh  calls,  BIOS 
calls,  or  direct  hardware  accesses.  These 
programs  will  run  under  OS/2  in  protect- 
ed mode,  the  OS/2  DOS  Compatibility 
Box,  and  DOS  2.arand  3.x. 

5.  OS/2  Windows  Presentation  Man- 
ager: These  programs  use  the  API  of 
OS/2  and  the  OS/2  Windows  Presenta- 
tion Manager.  They  cannot  run  under 
DOS  versions  of  Windows. 

The  choice  between  programming  for 
straight  OS/2  or  the  OS/2  Windows  Pre- 
sentation Manager  will  probably  be 
based  mostly  on  whether  the  program 
uses  graphics.  The  straight  OS/2  envi- 
ronment is  excellent  for  full-screen  pro- 
grams that  do  not  use  graphics.  Although 
graphics  applications  can  be  pro- 
grammed to  run  outside  the  Windows 
Presentation  Manager,  Windows  is  a 
more  hospitable  environment  for  graph- 
ics applications. 

The  OS/2  Family  API  will  be  used 
mostly  for  programs  that  make  relatively 
simple  use  of  the  operating  system.  For 
instance,  the  compilers  that  Microsoft 
will  release  for  OS/2  are  Family  applica- 
tions. 

The  difference  in  the  graphics  inter- 
face between  DOS  Windows  and  OS/2 
Windows  will  probably  require  develop- 
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Nobody  ever  thinks 
of  PC  AT  batteries 
until  it’s  too  late. 


Without  a functioning  battery, 
your  computer  is  as  good  as  dead. 
The  battery  in  your  PC  AT  or  com- 
patible controls  your  computer's 
configuration  files,  real  time  clock, 
and  calendar.  When  the  clock 
and  calendar  begin  to  fail, 
your  battery's  hours  are 
numbered. 

So  be  prepared.  Get  the 
best  replacement  battery  you 
can  buy.  Get  a TADIRAN 
battery  from  IBC  — the  high 
quality,  high  energy  lithium  bat- 
tery that  is  already  found  in  80% 
of  all  PC  AT's  and  compatibles  as 
original  equipment. 

A unique  3 year  warranty,  10 
year  shelf  life,  and  UL  approval 
make  a TADIRAN  replacement  bat- 
tery the  best  insurance  there  is.  So 
don't  wait  until  your  computer 
battery  dies.  Get  a TADIRAN  re- 
placement battery  from  IBC  today. 


ORDER  NOW! 
800/654-3790  (US) 
800/225-9359  (CA) 
Price  only  $2750 

• Dealer  inquiries  welcome. 
Corporate  discounts 
available. 

For  IBM  PC  AT,  Compaq 
286,  and  all  other  AT 
compatibles  and  clones. 
Checks,  money  orders, 
and  credit  cards  welcome. 
Add  $3.00  for  shipping  and 
handling. 


IBC 

International  Battery  Corporation 

6860  Canbv  Avenue,  #113, 

Reseda,  CA  91335 
818/609-0516,  (TLX  6975427 -H) 

IBM  AT.  and  Compaq  286  are  respective  irademarks  of 
IBM  Corp  and  Compaq  Corp. 


Call  for  all  Six-Pack  replacement  batteries. 


■ OS/2 


ers  to  maintain  separate  source  code  files 
for  these  two  environments.  This  is  not 
the  way  it  was  supposed  to  be.  Windows 
was  supposed  to  provide  smooth  sailing 
between  real  mode  and  protected  mode. 
Indeed,  Windows  was  sold  to  software 
developers  partially  on  the  basis  of  that 
argument. 

The  changes  that  Microsoft  is  making 
to  the  Windows  graphics  interface  are  re- 
quired because  Windows  will  play  a very 
significant  role  in  IBM’s  emerging  Sys- 
tems Application  Architecture.  Essen- 
tially, Windows'  graphics  interface  will 
be  made  compatible  with  IBM’s  GDDM 
graphics  system.  One  long-term  advan- 
tage is  that  programmers  someday  will 
be  able  to  recompile  their  OS/2  Windows 
programs  to  run  on  IBM  systems  other 
personal  computers. 

WHAT  ABOUT  THE  80386?  Although 
OS/2  will  run  on  80386  machines,  it  does 
not  take  advantage  of  the  80386’s  32-bit 
addressing  space.  Even  on  an  80386, 
OS/2  is  still  limited  by  the  64K  segment 
limit  (although  programs  can  get  around 
that  somewhat  through  the  use  of 
"huge”  memory  segments)  and  a 16- 
megabyte  address  space  (although  the 
use  of  virtual  memory  can  make  it  seem 
much  larger). 

The  good  news  is  that  Microsoft  in- 
tends to  move  the  OS/2  API  into  a future 
80386  version.  Actually  its  plans  are 
more  ambitious  than  that:  Microsoft  is 
hoping  that  the  foundations  established 
by  OS/2  will  carry  personal  computer 
software  through  the  next  decade,  which 
means  almost  through  the  end  of  the  cen- 
tury. We  shall  see. 

The  next  year  or  two  should  be  inter- 
esting. Nobody  can  guarantee  that  OS/2 
will  replace  DOS  as  the  standard  operat- 
ing system  on  80286  and  80386  ma- 
chines. In  fact,  a change  such  as  this  rep- 
resents such  an  upheaval  that  it’s  hard  to 
imagine  it  actually  happening. 

But  what’s  even  harder  to  imagine  is 
the  IBM-compatible  personal  computer 
industry  limping  into  the  1990s  still  bur- 
dened by  the  outdated  and  inadequate  op- 
erating system  known  as  DOS . 03 


Charles  Petzold  is  a contributing  editor  of 
PC  Magazine. 
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DESIGIDTO  IMPROVE 
THE  PERFEQ  NHWORK. 


SStation  s tiny  Jbopinl  (14” x 14" xT)  means  more  space  and  kss  clutter  on  a user  's  desk. 

Two  years  ago  3Com  introduced  the  first  network  optimized  server. 
Today  3Com  introduces  the  first  network  optimized  workstation. 

V^th  3Station  weVe  significantly  increased  the  performance  and  produc- 
tivity of  3System  by  putting  technology  to  work  for  you. 

SStation  is  easy  to  use  and  offers  better  performance  and  reliability  than 
using  adapted  PCs  on  your  network. 

And  its  high  performance  80286  microprocessor  and  1Mb  main  memory 


03Com  Corporation  1987. 3Com  and  SServer  arv  registervd  trademarks  and  3Station  and  SSystem  are  trademarks  at  3Coin  Corporation;  Hercules  is  a registered  trademark  of  Hercules  Corporation; 


You  can  use  EGA,  CGA  or 
monochrome  (including  Hercules), 
monitors  uilh3SMion. 


UseiCom'slOl  key.  AT-compalible 
keyboard  or  any  other  AT  compatible 
k^board. 


provide  up  to  35%  more  memory  for  your 
anplications  than  adapted  P(^. 

This  makes  SStation  the  optimized 
workstation 


for  business 
productivity  appli- 
cations such  as  database, 
spreadsheet,  business  ^phics, 
and  word  processing. 

SStation’s  built-in  EGA  graphics,  Ethernet  adapter, 

I/O  and  memory  increase  performance  and  make 

installation  easy 
because  there  are 

no  cards,  jumpers  or  switches.  You  can 
install  SStation  in  minutes  rather  than  the 
hours  you  need  to  adapt  a PC. 

SStation’s  single  board  design  with  no 
moving  parts  also  provides  more  reliability 
than  an  adapted  PC. 

And  the  best  news  of  all? 

When  you  use  SStation  in  a SSystem, 
you  can  realize  significant  cost 

savings,  up  to  50%  per  user, 
compared  to  adapted  PCs  or 
multi-user  micros  and  minicomputers. 
So  with  SStation’s  price  and 
performance,  why  use  adapted  PCs  on  your  network? 

When  the  future  is  SStation.  » 

For  your  nearest  SSystem  dealer,  or  more  w^rOll  I 

information,  call  l-800-NET-3Com.  WORKGROUP  SVSrEMS 


SStation  is  idealjbr  memory  intensive  triplications 


IBM  PC/ AT  is  a registered  trademark  of  International  Business  MachinesCorporation;MicrDSoft  is  a registered  trademark  and  MicroeoftWindowsisa  trademark  of  Microsoft  Corporation. 
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KEEP  YOUR  DATA,  SAFE: 
THE  BACKUP  POWER  LINE  THAT  NEVER 
BLINKS,  BROWNS  OR  BLACKS  OUT. 


It  is  said  that  knowledge  is  power. 
But  when  the  power  blinks,  browns 
or  blacks  out — what  do  you  know? 

Without  SAFE  backup  power,  you'll 
draw  a blank. 

Blank  screen.  RAM  data  lost.  Lost 
files.  Maybe  far  worse. 

You  might  lose  a day's  work.  Or  a 
critical  proposal,  an  hour  before  pre- 
sentation. Or  all  of  the  data  on  your 
hard  disk  if  it  crashes  beyond  repair. 

That's  what  happens  when  your 


power  "blinks”  even  for  just  a few 
milliseconds,  far  shorter  than  the 
blink  of  an  eye. 

If  you  depend  on  your  PC's  or 
mini's  to  make  your  business  run, 
you  should  insure  your  data  and 
hardware  with  SAFE'S  backup  power 
line.  A full  line  of  power  protection 
systems  for  every  PC  and  minicom- 
puter application. 

SAFE'S  intelligent,  battery-powered 
systems  monitor  interruptions  and 


respond  before  you  have  problems, 
giving  you  ample  warning  and  up  to 
20  minutes  to  power  down,  if  needed. 

And,  SAFE  power  systems  act  as 
line  filters  to  protect  against  spikes 
and  surges.  They're  always  charged 
up  and  ready  — just  like  a backup 
power  line. 

The  cost?  Starting  at  $395  for  a 
PC  user.  For  mini's,  under  $800. 

For  more  informotion  or  your  near- 
est dealer,  call  (800)  325-5848. 


COVER STORY 


DOS  LIVES 


IbM’s  recent  Personal  Sys- 
tem/2 press  event  teemed  with  exuberant  pitchmen  preaching 
how  OS/2  would  allow  true  multitasking,  solve  memory  prob- 
lems, cure  warts,  grow  hair,  and  assure  world  peace.  DOS  3.3 
was  tossed  off  merely  as  an  “ interim  solution”  for  serious  hard- 
ware , and  the  operating  system  for  a string  of  dogs  including  the 
PC  Convertible,  Portable  PC,  and  PCjr.  Even  the  “IBM  Per- 
sonal System/2  Data  Migration  Facility,”  a $33  rubber  plug, 
garnered  more  attention. 

Which  is  a shame,  considering  that  OS/2 — aka  DOS  5, 


OS/2  is  getting  all  the  attention  these  days, 
but  there's  still  a lot  of  life  left  in  DOS.  Version  3. 3 offers  quite  a few  new  features, 
including  the  APPEND  command  you've  been  anticipating. 
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ADOS,  and  CP-DOS — won't  be  ready 
until  next  year,  won’t  yet  have  its  sexy 
IVi/idows-like  user  interface  when  it  first 
hits  the  shelves,  and  will  set  buyers  back 
a hefty  $325.  For  the  vast  majority  of  us- 
ers the  real  operating  system  news  is 
IBM’s  significantly  beefed  up  DOS  3.3. 

OK,  Version  3.3  isn’t  a wholesale 
redo  like  the  leap  from  I . I to  2.0.  But 
apart  from  the  obvious  upgrades,  such  as 
understanding  the  new  1 .44-megabyte 
diskettes,  it  deftly  excises  a heap  of  user 
headaches  and  adds  a few  sizzling  new 
tricks.  It  also  takes  up  a lot  more  real  es- 
tate (see  “Comparative  Sizes  of  IBM 
DOS  Versions”). 

PATH  FINDERS  The  new  feature  us- 
ers have  been  screaming  for  the  longest  is 
APPEND.  Since  Version  2.0  you’ve 
been  able  to  tell  the  DOS  PATH  com- 
mand which  subdirectories  to  check  for 
executable  files  (ending  in  .COM, 
.EXE,  or  .BAT).  But  nonexecutable 
files  remained  immune  to  even  the  most 
comprehensive  search. 

DOS  executes  “internal”  commands 
such  as  DIR  or  VER  or  TYPE  directly, 
since  the  instructions  for  these  are  em- 
bedded inside  COMMAND, COM.  If 
DOS  doesn’t  recognize  the  command 
you  typed,  it  first  checks  the  current  di- 
rectory (if  you  entered  something  like 
CHKDSK)  or  any  directory  you  may 
have  specified  (if  you  typed  something 
like  D:\BIN\CHKDSK).  It  then  looks  in 
each  of  the  subdirectories  that  you  in- 
cluded in  your  PATH.  So  if  you  added  a 
line  somewhere  in  your  AUTOEXEC 
.BAT  file  that  read 

PATH  C:\;C:\D0S;D:\ 

if  DOS  didn’t  immediately  find  the  file 
you  specified  it  would  hunt  for  one  by 
that  name  with  a .COM,  .EXE,  or  .BA'T 
extension  in  the  root  and  \DOS  subdirec- 
tories on  drive  C: , and  in  the  root  directo- 
ry on  drive  D;. 

However,  if  you  needed  to  find  a file 
that  had  an  extension  other  than  .COM, 
•EXE,  or  .BAT,  you  had  to  purchase  a 
“path  extender”  program  such  as  File- 
Path  or  Fite  Facility.  Or,  if  you  were 
working  with  DOS  3.1  or  3.2,  you  could 
use  the  SUBST  command  to  trick  DOS 
into  thinking  a subdirectory  was  actually 


a “logical”  (rather  than  physical)  drive 
with  its  own  drive  letter. 

For  example,  the  main  WordStar  3.x 
WS.COM  file  always  needs  to  know 
where  you’ve  stored  its  two  .OVR  over- 
lay files.  If  these  files  were  kept  in 
CAPROGS,  you  could  use  DEBUG  to 
patch  WS.COM  so  that  it  looked  for  the 
overlays  on  drive  E: 

DEBUG  WS.COM 
E 2DC  5 
W 
Q 

and  then  tell  DOS  all  about  it  with 
SUBST  E:  CAPROGS 

(For  anything  higher  than  drive  E:  you 
also  had  to  add  a LASTDRIVE  com- 
mand to  your  CONFIG.SYS.)  If  your 
MEMO  file  was  stored  in 
C:\STAR\WORK  and  you  had  used 
SUBST  to  turn  that  subdirectory  into  F:, 
you  could  then  type  WS  F:MEMO. 

APPEND  makes  the  process  relative- 
ly easy — and  a lot  cleaner.  Just  follow 
the  PATH  command  in  your  AUTOEX- 
EC.BAT file  with  an  APPEND  com- 
mand using  similar  syntax  and  telling 
DOS  where  your  important  nonexecuta- 
ble files  are  located.  If  you  keep  overlays 
in  the  subdirectory  mentioned  above  and 
correspondence  with  royalty  in 
\KING\LTRS,  your  APPEND  com- 
mand could  be 

APPEND  C:\PR0GS;C!\KING\LTRS 

DOS  gives  you  two  ways  to  keep  tabs  on 
your  APPEND  list.  You  can  start  off 
with  an  extra  APPEND  /E  command, 
which  loads  APPEND  strings  into  your 
environment  and  lets  you  change  them 
with  the  SET  command,  just  as  with 
PATH.  But  if  you  or  your  programs 
switch  command  processors  (by  loading 
a secondary  one  or  exiting  the  one  you’re 
currently  using),  such  strings  become  in- 
accessible. With  long  PATH  and  AP- 
PEND strings,  you  may  have  to  expand 
your  environment  size  by  using  the 
SHELL  command.  In  fact,  these  days  the 
default  160-byte  environment  is  strain- 
ing at  the  seams. 

You  can  also  add  an  additional  AP- 
PEND /X  command  to  spiff  up  the  way 


DOS  looks  for  files.  Or  you  can  add  both 
/E  and  /X,  but  you  then  have  to  run  AP- 
PEND twice — first  with  any  switches 
and  then  with  the  actual  list  of  subdirec- 
tories DOS  will  search. 

The  DOS  manual  contains  all  sorts  of 
dire  warnings  on  using  APPEND  with 
BACKUP  and  RESTORE,  running  it 
with  ASSIGN,  or  having  it  anywhere 
near  the  similar  IBM  LAN  commands. 
And  as  with  any  path  extender,  you  have 
to  be  careful  that  you’re  not  accidentally 
pulling  in  a long-forgotten  file  from  a 
distant  subdirectory  that  APPEND 
knows  about  but  that  you  don’t. 

DOS  DELIGHTS  Other  long-sought 
enhancements  let  MODE  address  four 
serial  ports  rather  than  just  two  (OS/2  can 
juggle  up  to  eight)  and  cruise  along  at  up 
to  I9,2()0  bits  per  second.  With  the  pro- 
fusion of  modems,  miee,  oddball  print- 
ers. digitizing  devices,  and  cheap  LANs, 
this  is  more  than  welcome. 

And  finally  IBM  has  recognized  that 
at  least  twice  a year  users  need  to  reset 
their  internal  IBM  clocks  without  having 
to  hunt  down  their  Diagnostics  disks,  fig- 
ure out  which  option  adjusts  the  time, 
and  then  grind  through  all  the  irritating 
screens  necessary.  The  3.3  TIME  and 
DATE  commands  automatically  reset 
IBM  CMOS  memory  to  reflect  the 
change. 

Another  handy  little  improvement  is 
the  newfound  ability  of  ATTRIB  to 
gang-process  all  files  in  a directory  and 
any  subdirectories  hanging  off  of  it,  with 
a simple  /S  switch.  Unfortunately,  how- 
ever, ATTRIB  still  won’t  hide  or  unhide 
files.  But  it’s  now  slightly  easier  to  fiddle 
with  large  numbers  of  archive  bits  to 
make  backups  easier  or  make  all  the  files 
in  related  subdirectories  read-only  to  pre- 
vent inadvertent  deletions  or  changes. 

In  earlier  DOS  manuals,  STACKS 
was  stuck  on  a lonely  page  way  in  the 
back.  Under  3.3  it’s  moved  up  front 
where  it  belongs.  Earlier  3.x  versions 
had  a bad  habit  of  erashing  if  users 
banged  on  the  keyboard  too  rapidly,  and 
you  needed  to  set  STACKS  properly  to 
make  the  repair.  DOS  3.3  also  lets  you 
disable  STACKS  entirely,  if  you  want. 
Unfortunately,  the  explanation  isn’t  un- 
duly helpful. 
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BIGGER  AND  BETTER  Now  that 
larger  hard  disks  are  becoming  popular 
and  IBM  has  introduced  drives  that  can 
soak  up  44,  70,  and  115  megs,  it  has 
tuned  DOS  to  divide  the  physical  units 
into  .smaller  “logical"  drives  DOS  can 
handle.  FDISK  can  now  create  "extend- 
ed" DOS  partitions  in  addition  to  the 
"primary"  ones  you  were  able  to  carve 
out  previously.  Each  extended  partition 
can  further  be  subdivided  into  logical 
drives  32  megabytes  or  smaller  with  their 
own  driveletters. 

FDISK  assigns  drives  for  you  auto- 
matically and  has  priority  over  other 
drive-creating  devices,  such  as  VDISK, 
in  assigning  drive  letters. 

You  can  shoehorn  hundreds  of  subdir- 
ectories and  several  thousand  files  onto  a 
32-meg  drive.  And,  either  by  using 
SUBST  to  pare  down  long  subdirectory 
names  into  single  drive  letters  or  by 
brute-forcing  the  size  of  your  environ- 
ment larger  with  SHELL,  you  can  make 
your  PATH  and  APPEND  /E  searches 
truly  formidable. 

However,  asking  DOS  to  churn 
through  several  dozen  hefty  subdirector- 
ies each  time  it  looks  for  a file  can  make 
your  system  really  drag  its  feet.  To  expe- 
dite things,  DOS  3.3  provides  a filename 
cache  utility  called  FASTOPEN.  Once 
you've  told  FASTOPEN  how  large  a 
cache  to  maintain  (from  10  to  999  en- 
tries, with  a default  of  34),  each  time  you 
jump  into  a subdirectory  or  open  a Hie, 
DOS  records  the  on-disk  location.  Sub- 
sequent requests  are  far  faster,  since 
DOS  will  know  exactly  where  to  look. 

Since  each  entry  chews  up  35  bytes, 
long  searches  can  slog  through  FAST- 
OPEN  tables  as  large  as  34K,  slowing 
things  down.  But  if  you  specify  too  few 
and  exceed  the  number,  FASTOPEN 
starts  tossing  the  entries  for  the  least  re- 
cently used  files.  And  this  won't  work 
with  pseudodrives  created  by  JOIN,  AS- 
SIGN, orSUBST,  or  on  networks.  But  it 
shows  that  IBM  is  finally  thinking  big. 

IBM  is  also  making  backups  slightly 
more  efficient.  DOS  3.3  now  lumps  all 
BACKUP  data  into  one  large  file  on  the 
target  disk,  eliminating  wasteful  slack 
space  and  accelerating  the  process.  An 
additional  CONTROL  file  tells  DOS 
how  to  slice  up  the  file  later  when  restor- 


ing things.  The  new  BACKUP  can  log  its 
activity  to  the  source  disk  and  archive 
your  files  based  on  time  as  well  as  date. 
Best  of  all,  it  won't  restore  old  IBMBIO 
.COM  and  IBMDOS.COM  hidden  sys- 
tem files  on  top  of  newer,  updated 
ones — and  it  will  FORMAT  disks  on  the 
fly  if  you  ask  it  to.  Previous  versions 
forced  you  to  format  a tall  stack  of  flop- 
pies before  you  started — and  if  you  ran 
out  in  the  middle  of  backing  up  you  were 
out  of  luck . However,  it  does  this  by  run- 
ning a copy  ofFORMAT.COM  from  out 
of  BACKUP.COM,  which  is  a clanky 
way  to  go. 

IbM  has 

tuned  DOS  to  divide  hard 
disk  drives  into 
smaller  “logical”  drives 
DOS  can  handle. 

■ ■ ■ ■ ■ 

Batch  magic  two  overdue  DOS 
3.3  batch  file  enhancements  should 
prove  popular.  The  first  thing  most  pow- 
er users  do  in  a batch  file  is  turn  ECHO 
OFF  to  stop  the  batch  file's  commands 
from  displaying  on-screen  as  they  exe- 
cute. But  the  ECHO  OFF  command  itself 
added  to  the  screen  clutter.  Now,  simply 
by  prefaeing  any  command  with  an  @ 
symbol,  you  can  inhibit  its  appearance. 

This  won't  prevent  DOS  from  print- 
ing messages  such  as  " 1 File(s)  copied. ' ' 
The  way  to  suppress  these  is  to  add  a 
>NUL  after  any  DOS  command  that 
would  normally  generate  a message  on- 
screen. If  you  really  want  to  shut  things 
down,  you  can  sandwich  any  potential 
screen-clutterers  between  the  lines 

CTTY  NUL 
and 

CTTY  CON 

but  be  careful.  Since  CTTY  NUL  effec- 
tively disconnects  your  keyboard  and 
screen  from  what's  going  on.  unless 


you’re  absolutely  certain  that  the  batch 
file  is  going  to  make  it  back  to  the  restor- 
ative CTTY  CON  line,  you’re  playing 
with  fire. 

The  other  smart  3.3  batch  fixup  is  the 
ability  to  CALL  an  additional  batch  file, 
execute  it,  and  then  return  to  the  original 
batch  file  and  continue  executing  it.  Pre- 
vious editions  of  DOS  let  users  nest  batch 
files  by  running  them  out  of  additional 
command  processors  (with  COMMAND 
/C).  But  this  had  environment  drawbacks 
and  ate  up  space. 

If  you  want  to  have  DOS  list  all  the 
files  in  a subdirectory  for  you  and  then 
ask  whether  or  not  you  want  to  delete 
each,  you  can  do  it  with  CALL  and  a tiny 
ERRORLEVEL  setting  routine  called 
GETYES.COM  that  simply  stops, 
watches  what  you  type,  and  tells  the 
batch  file  whether  you  entered  a Y (or  a 
y)  or  not. 

To  create  GETYES.COM,  load  DE- 
BUG and  type 

E100  B4  ee  CD  16  3c  59  74  04  3C 

E109  79  75  02  B0  PF  B4  4C  CD  21 

N GETYES.COH 

RCX 

12 

w 

Q 

Then  create  two  small  batch  files, 
CLEAN.BAT  and  a second  batch  file 
called  CL.  BAT  that's  called  by  CLEAN 
BAT: 

@echo  off 
REM  CLEAN.BAT 

for  %%a  in  {*.*}  do  call  cl. bat  %%a 

@echo  off 
REM  CL. BAT 

echo  Do  you  want  to  delete  %1  (Y/N)? 
ge tyes 

if  errorlevel  255  goto  doit 

echo  tl  NOT  deleted 

goto  end 

:doit 

del  %1 

echo  %1  deleted 
:end 

The  (*.*)  tells  CLEAN.BAT  to  look  at 
each  file  in  your  current  directory.  If  you 
want  to  limit  searches  to  .BAK  files,  you 
could  change  what’s  in  between  the  pa- 
rentheses to  (‘.BAK).  Each  time 
CLEAN.BAT  finds  a file  matching  the 
wildcard  spec,  it  uses  the  CALL  com- 
mand to  load  CL.  BAT  and  pass  the  name 
of  the  file  to  it. 
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ENABLE 

Every  now  and  then  in  the  software  industry  some- 
thing momentous  comes  along  and  changes 
attitudes  overnight.  The  introcmction  of  Enable  2.0 
(with  a LAN  version,  and  now  available  on  JM!"  disks) 
promises  to  be  one  of  those  events. 


Enable  with  PerspectiveJ** 
Talk  about  something 
to  get  excited  about! 

Perspective.  The  graphics  package.  As 
Personal  Computing  just  wrote,  "other 
products  cannot  even  come  close" 

Now,  Perspective  is  fully  bundled  in 
Enable  2.0.  Which  means  you  can  now 
have  an  integrated  system  beyond  all 
others.  Word  processing,  spreadsheet, 
DBMS,  communications  and  mind- 
boggling  graphics  all  in  one.  All  offering 
the  power  business  users  need  (for  con- 
firmation, just  read  our  "Raves"  column 
to  your  right). 

And  what  Perspective  offers  is  truly 
awesome: 

• 15  2-D  and  32  3-D  graphs  from 
Enable's  spreadsheet  or  database 

• Menu  exhibiting  all  graph  types  for 
selection 

• Graphs  can  be  resized,  and  rotated 
360  degrees  or  on  any  axis  for  best 
viewing  angle 

• 180  choices  of  shades  and  patterns 
for  various  graph  elements 

• Automatically  converts  data  from 
one  2-D  chart  to  another,  or 
from  2-D  to  3-D;  all  graph  types 
compatible. 

Note:  the  six  remarkable  3-D  graphs 
you  see  on  these  two  pages  were  drawn 
using  Perspective.  Which  should  give 
you  greater  perspective  on  Enable  2.0's 
vast  potential. 


100-1-  new  features 
and  enhancements 
to  enhance  your 
productivity. 

Not  bells  and  whistles,  but  meaningful 
improvements!  Across  all  modules. 
Brought  about  by  listening  to  our  spe- 
cial User  Advisory  Board,  calls  and  let- 
ters to  our  Customer  Support  staff  and 
continuing  dialogue  with  such  demand- 
ing Enable  users  as  the  U.S.  Air  Force, 
AT&T  and  Hughes  Aircraft. 

Here  are  some  2.0  enhancement 
highlights: 

• A High-Level  Language  Interface 
[Basic,  C,  Pascal! 

• Expanded  macro  facility 

■ Enhanced  report  language 

• Enhanced  menu  generator 

• Simplified  installation/getting 
starfed  procedure. 

• 80,000  word  Proximity/Merriam- 
Webster  Linguibase'”  spelling 
checker 

• Row/column  sorting  on 
spreadsheets 

• Simultaneous  display  and  updating 
of  spreadsheet  and  graph 

• Enlarged  Import/Export  file  com- 
patibility with  a wide  range  of 
popular  software* 

And  remember,  these  are  improve- 
ments to  what  is  already  recognized  as 
the  most  fully  featured,  most  powerful, 
most  customizable,  tightly  integrated 
software  system  in  existence. 


More  and  more  users 
are  using  more  and 
more  of  Enable. 

In  the  tough,  spec-filled  world  of  the 
Federal  Government,  Enable  is  by  far 
the  number  one  selling  integrated 
software. 

In  the  corporate  world,  after  thorough 
testing  and  trial  usage,  dozens  upon 
dozens  of  Fortune  1000  companies  have 
specified  Enable. 

And  thousands  of  smaller  companies 
have  come  to  the  same  conclusion: 
Enable  has  an  incredible  ability  to 
handle  a nearly  unlimited  range  of  jobs. 

• From  the  Dow  Corning  Economic 
Evaluator,  "It's  not  realty  a matter  of 
finding  ways  fo  use  Enable.  I haven't 
found  a way  not  to  use  Enable" 

• From  a DP  Manager  for  Postal  Serv- 
ice HQ,  "When  people  come  in  for  a 
spreadsheet,  we  give  'em  Enable. 
Database ...  we  give  'em  Enable. 
Word  processing ...  we  give  'em 
Enable.  I simply  can't  see  us  out- 
growing Enable'.' 

• From  Xerox,  after  benchmarking  the 
three  leading  integrated  systems, 
"[Enable  had!  the  user-friendliness 
and  methodology  of  integration  we 
were  looking  for'.' 

As  a complete  off  the  shelf  product  or 
as  a base  product  on  which  to  build  spe- 
cial applications,  there  just  isn't  a pack- 
age on  the  market  that  can  touch  Enable. 
Especially  now  that  2.0  is  here. 


•Compalibk*  with  WurdSldr,  MulliMale,  EasyWriti’f,  VolksNMilti.  JVjthTexI,  tX'A,  L)IF,  ASCII,  1-J- 1,  VisiCalc,  SuperCdIc  3,  SYIK,  dBASE,  Oiodor  3.  PC  File  III. 


IN  A NEW 
PERSPECTIVE 


One  after  another, 
the  raves  keep  flowing  in. 

Raves!  Raves!  Raves!  Reviewers  were 
lauding  Enable  even  before  2.0. 

"A  masterpiece  of  engineering . . . 
Enable  clearly  outdistances  its  com- 
petitors. It  is,  without  a doubt,  the  first 
of  a new  generation  of  integrated  soft- 
ware products!' 

(PC  Products) 

"The  great  thing  about  Enable  is  that  it 
gives  you  ail  the  benefits  of  a collection 
of  top-notch  stand-alone  packages- 
plus  integration  to  boot.  It's  what 
Symphony  was  supposed  to  be'.’ 

(Software  News) 

"If  you  are  looking  for  one  program  to 
do  it  all,  this  is  the  one'.' 

(PC  Magazme) 

"Enable . . . may  be  the  first  program  to 
make  you  give  up  your  dog-eared 
WordStar,  dBASE,  Smartcom  and  Lotus 
1-2-3  disks'.' 

(Business  Software) 

"Each  of  the  five  modules . . . has  a 
depth  of  features  and  functionality  rare 
in  an  integrated  package ..." 

(InfoWorld) 

Enable  2.0  is  bound  to  generate  a 
whole  new  file  of  raves!  Including 
your  own. 


Enable/LAN. 

A great  new  way 
to  make  connections. 

Enable/LAN  gives  you  the  most  useful, 
powerful  PC  network  software  on  the 
market. 

Consider,  a system  with  all  the  bene- 
fits of  Enable  2.0  itself: 

• System  design,  documentation  and 
support  making  ease  of  use  a reality. 

• Word  processing,  spreadsheet, 
graphics,  DBMS  and  communica- 
tions equal  to  the  functionality  of 
the  best  stand-alones. 

• Smooth,  simple,  fast  integration 
between  applications. 

With  all  the  LAN  features  you'd 
expect ; 

• Password  protection  for  all 
applications. 

• File  and  record  locking  for  all 
applications. 

. Compatibility  with  all  the  major 
networking  software. 

Plus  some  unexpected  benefits,  just 
one  example:  Enable/LAN  is  import/ex- 
port compatible  with  the  most  [rapular 
PC  software,  meaning  you  can  share 
files  on  your  network  from  packages 
that  don't  currently  offer  LAN  versions, 
such  as  1-2-3. 

To  find  out  more  about  all  you  can  do 
with  Enable/LAN,  land  on  your  favorite 
dealer's  doorstep. 

(Available  2nd  quarter,  1987) 


Count  the  ways 
we'll  help  you 
get  the  most 
from  your  investment. 

• Extensive  training  programs,  on-site  or 
at  our  headquarters.  Beginner  through 
Advanced,  at  veiy  reasonable  rates 

• Custom  consulting  service  for  the 
creation  of  special  applications 

• Availability  of  Enable/Learn-a  compre- 
hensive training  program-complete 
with  instructor's  manual  and  student 
workbooks 

• Site  licensing  program 

• A Customer  Support  Plan  which  pro- 
vides, at  a nominal  charge: 

-Toll  free  technical  support 
-Technical  newsletter 
-Discounts  on  Enable  upgrades 
-Opportunity  to  participate  in  User 
Advisory  Board  and  in  Beta-testing 
If  you  now  have  a new  perspective 
on  Enable,  we'll  help  you  find  a dealer 
who  can  enlarge  that  perspective  even 
further,  just  dial  1-800-634-3470  (in 
New  York,  1-800-551-1004.) 


0 1967  The  Software  Croup, 
Northway  Ten  Executive  Park, 
Ballston  Lake,  New  York  12019 


CIRCLE  353  ON  READER  SERVICE  CARD 


■ DOS  3.3 


CL.BAT  prints  a message  on-screen, 
runs  GETYES.COM  to  let  the  user  an- 
swer Yes  or  No  (anything  other  than  a Y 
or  y is  treated  as  a No),  and  branches  ac- 
cordingly when  it  reaches  the  IF  ER- 
RORLEVEL  test.  GETYES  produces  an 
ERRORLEVEL  code  of  255  (hex  FF)  if 
the  user  typed  a Y or  y,  and  if  CL.BAT 
sees  this  value,  it  jumps  to  the  ;DOIT  la- 
bel that  expunges  the  File  and  then  exits, 
returning  control  back  to  the  original 
CLEAN.BAT  file  that  called  it. 

If  the  ERRORLEVEL  value  is  not 
255,  CL.BAT  jumps  directly  to  the  exit 
and  then  back  to  CLEAN.BAT.  In  either 
case.  CL.BAT  prints  a message  report- 
ing whether  or  not  it  deleted  the  file.  It 
knows  the  name  of  each  file  because  the 
%1  replaceable  parameter  temporarily 
holds  the  value  passed  to  it  (in  this  case 
the  filename)  by  %%A  in  CLEAN 
.BAT'S  FOR  . . . IN  . . . DO  com- 
mand. 

You  can’t  do  file  redirection  or  piping 
when  you  use  CALL.  But  you  can  still 
use  COMMAND  /C  if  you  need  batch  re- 
direction. 

DOS  3.3  also  documents  environment 
variables  for  the  first  time.  You  can  use 
these  to  pass  information  back  and  forth 
from  application  to  application  or  to  see 
whaf  s going  on  in  your  environment. 

For  instance,  if  you’re  currently  using 
a customized  PROMPT — and  every  seri- 
ous hard  disk  owner  should  use  some 
variation  of  $P  to  see  the  name  of  the  cur- 
rent logged  subdirectory — you  can  ex- 
amine the  string  that  did  the  customiza- 
tion, by  typing  SET.  You  can’t  just  type 
PROMPT,  since  that  resets  the  custom 
prompt  to  the  default  C>  prompt.  But 
SET  displays  lots  of  information  you 
probably  don’t  want,  such  as  the  COM- 
SPEC,  PATH,  and  perhaps  APPEND 
list.  You  could  filter  out  all  extraneous 
information  with  the  command 

SET  I FIND  "PROMPT" 

but  that  would  take  time,  force  you  to 
have  FIND, EXE  handy,  and  print  out 
something  like  PROMPT  = $p:  when  you 
really  wanted  to  display  the  information 
faster  and  in  a different  form. 

Sinee  PROMPT  is  an  environment 
variable,  you  could  create  a tiny  hatch 
file  called  PROMPTER.BAT  that  dis- 


plays the  actual  PROMPT  you’re  using: 

@echo  off 

echo  Your  prompt  is  currently  IPROMPTI 

The  batch  file  would  substitute  the  cur- 
rent value  of  the  PROMPT  environment 
variable  string  in  place  of  the 
%PROMPT%  and  print  a message  like 

Your  prompt  is  currently  $P: 

A primitive  way  (without  writing  any 
files  to  disk)  to  see  which  users  have  been 
on  your  system  is  with  a LOG. BAT 
batch  file.  Just  add  a line  that  says  simply 
LOG  as  the  last  instruction  in  your  AU- 
TOEXEC.BAT file,  and  create  the  fol- 
lowing LOG. BAT  file: 

@echo  off 

REM  LOG. BAT 

if  goto  oops 

if  SUSERStl  — I goto  first 

SET  USERS"tUSERS%)«l 

goto  success 

:f irst 

SET  USERS=%1 
goto  success 
loops 

echo  You  have  to  specify  your 
echo  initials  after  %0,  e.g. 
echo  %0  PS 

prompt  Enter  %0  then  your  initials$_ 

goto  end 

rsuccess 

echo  welcome 

prompt  SP: 

;end 

If  the  user  doesn’t  enter  his  or  her  initials, 
LOG. BAT  jumps  to  the  :C)OPS  label, 
which  prints  an  error  message  and  then 
changes  the  DOS  prompt  to  provide  in- 
structions. The  %0  is  a special  replace- 
able parameter  that  prints  out  the  actual 
name  of  the  batch  file  that’s  currently 
running,  so  if  you  change  the  name  to 
something  other  than  LOG. BAT  the 
batch  file  will  automatically  figure  it  out. 

If  the  user  did  enter  initials,  LOG 
. BAT  first  checks  to  see  whether  any  oth- 
er u.sers  have  logged  in.  It  can  tell  by  ex- 
amining the  %USERS%  environment 
variable;  if  there  isn’t  yet  any  value  for 
%USERS%,  LOG. BAT  sets  the  USERS 
variable  to  the  initials  just  entered.  If 
LOG. BAT  finds  initials  already  there,  it 
sticks  the  new  initials  . t the  end,  after  a 
semicolon.  In  either  successful  case,  it 
then  resets  the  prompt  so  it  doesn’t  print 
the  nasty  instructional  message,  and  ex- 
its. You  could  add  an  additional  com- 


mand at  the  end,  after  successful  comple- 
tion,  such  as  123  or  WP,  to  run  a 
program. 

It’s  obviously  easy  to  avoid  this  log-in 
process  by  using  Ctrl-Break  or  Ctrl-C  to 
crash  out  of  L(XJ.  B AT  or  the  AUTOEX- 
EC,BAT  file  that  loads  LOG. BAT, 
booting  off  a floppy  instead  of  the  hard 
disk , or  just  entering  junk  when  asked  for 
initials.  Rebooting  or  running  a SET  US- 
ERS=  command  would  destroy  any  ex- 
isting record.  And  you’d  have  to  be  sure 
you  used  the  CONFIG.SYS  SHELL 
command  to  increase  the  environment 
size  so  that  it  accommodates  all  potential 
users’  initials.  But  it  works.  You  can 
walk  over  later  and  type  SET  and  see 
who’s  been  there. 

RED,  WHITE,  AND  BIG  BLUE  DOS 

3.0  to  3.2  came  in  five  international  fla- 
vors. By  executing  the  appropriate 
KEYB.cr  command,  you  could  tweak  the 
keyboard  into  British,  German,  French, 
Italian,  or  Spanish  modes.  Actually, 
since  you  could  toggle  back  and  forth  be- 
tween the  standard  keyboard  and  the  for- 
eign variants,  you  could  adapt  the 
KEYB.tr  command  to  print  just  about 
anything  on-screen. 

For  instance,  you  could  patch  KEY- 
BUK.COM  (the  smallest  of  the  five 
KEYB.tr  files)  so  that  the 

QWE 

ASD 

ZXC 

block  of  keys  would  produce  either  a sin- 
gle-line box  (with  lowercase  letters)  or  a 
double-line  box  (with  capital  letters).  To 
try  this  (with  DOS  3.2  on  an  old  AT  key- 
board), type  in  the  following 
SCRIPT.  KBD  file: 

N KEYBUK.COM 
L 

E 9AB  DA  C2  BF 
E 9B9  C3  C5  B4 
E 9C7  C0  Cl  D9 
E 9E5  C9  CB  BB 
E 9F3  CC  CE  B9 
E A01  C8  CA  BC 
N KEYBOX . COM 
W 
Q 

For  other  3.x  versions  of  DOS,  replace 
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I rp  Comparative  Sizes  of  IBM  DOS  Versions 


DOS 

Version 

COMMAND.COM 

(bytes) 

IBMBIO.COM 

(bytes) 

IBMOOS  COM 
(bytes) 

Total  bytes  used 
by  system  tiles 

DOS  1.0 

3,231 

1,920 

6,400 

13,312 

DOS  1.1 

4.9S9 

1,920 

6,400 

14,336 

DOS  2.0 

17.664 

4.608 

17.152 

40,960 

DOS  2.1 

17,792 

4.736 

17,024 

40.960 

DOS  3.0 

22,042 

8,964 

27,920 

60,416 

DOS3.1 

23,210 

9,564 

27,760 

62,464 

DOS  3.2 

23.791 

16.369 

28.477 

69,632 

DOS  3.3 

25.307 

22.100 

30,159 

78.848 

This  table  shows  the  comparative  sizes  o<  all  IBM  DOS  versions.  <M}u  can  use  (his  chart  to  took  at  the  size  o(  COM* 
MANO  COM  on  diskettes  tormatleO  with  the  $ option  and  determine  the  DOS  version  number.)  DOS  3.3  « a whopping 
sti  bmes  larger  than  11  and  is  13  percent  (aster  than  Its  immediate  predecessor 


the  address  column  directly  after  the  ini- 
tial Es  as  follows: 

3.0  3.1  3.2 
592  662  9AB 
5A0  670  9B9 
5AE  67E  9C7 
5CC  69C  9E5 
5DA  6AA  9F3 
5E8  6B8  A01 

Once  you’ve  created  the  appropriate 
KEYBOX.COM  file,  run  it.  You  can 
toggle  back  and  forth  between  the  normal 
keyboard  and  the  new  one  by  hitting  Ctrl- 
Alt-FI  and  Ctrl-Alt-F2. 

With  Version  3.3,  IBM  totally  re- 
vamps the  way  DOS  handles  foreign  al- 
phabets. But  it  does  so  in  the  most  con- 
fusing way  possible.  First,  instead  of 
calling  the  process  something  clear  and 
simple  like  "font  loading,"  IBM  insists 
on  referring  to  it  as  "Code  Page  Switch- 
ing.” Then,  it  forces  the  user  to  digest 
three  different  and  seemingly  contradic- 
tory chunks  of  the  manual — a whole 
chapter  relegated  to  the  rear  between  Er- 
ror Messages  and  EDLIN,  an  abstruse 
few  pages  under  DEVICE  in  the  CON- 
FIG.SYS section,  and  several  other 
dense  dollops  under  MODE, 
NLSFUNC,  GRAFTABL,  KEYB,  and 
CHCP.  Manual  writers  everywhere 
should  be  forced  to  plod  their  way 
through  to  see  the  ultimate  example  of 
how  not  to  explain  things.  PC  Maga- 
zine’s resident  DOS  expert  Charles  Pet- 
zold  took  one  long  look,  shook  his  head, 
and  said,  “Thank  God  we’re  Ameri- 
cans.” 

Code  Page  Switching  will  show  new 
fonts  only  with  DOS  3.3  and  only  on 
EGA/ECD  monitors,  PS/2  displays,  and 
IBM  PC  Convertible  LCD  screens.  (You 
can  print  the  new  character  fonts  only  on 
IBM  Model  4201  Proprinters  and  Model 
5202  Quietwriter  Ills.)  If  you  want  to  see 
all  the  new  characters,  assuming  both 
that  the  3.3  DISPLAY. SYS  file  is  in 
your  C:\DOS  subdirectory  and  that 
you’re  using  an  EGA,  first  include  a line 
in  your  CONFIG. SYS  file: 

device*c t\dOB\dlBplay.sy8  con«(ega, 437 ,5) 

Then,  create  a small  SHOWFONT 
.COM  file  that  will  display  the  high-bit 


ASCII  characters  DOS  tinkers  with,  by 
loading  DEBUG.COM  and  typing  in 

E100  B4  0E  B0  84  CD  10  FE 

E107  C0  3C  FC  75  F8  B0  0D 

E10E  CD  10  B0  0A  CD  10  C3 

N SHOWFONT.COM 
RCX 
15 
W 
Q 

Finally,  type  in  the  following  CODE- 
PAGE. BAT  batch  file  (assuming 
COUNTRY. SYS  is  in  your  C:\DOS  .sub- 
directory and  that  MODE,  NLSFUNC, 
and  the  SHOWFONT.COM  file  you  just 
created  are  in  a directory  you’ve  included 
in  your  PATH): 

$echo  off 

nlsfunc  c:\do8\countcy.8y8 

mode  con  cp  p(ep*( (8S0 >860 ,863 ,S65)  ega.cpi) 

echo  Hit  any  key  4 times 

mode  con  cp  sel«66S  >nui 

showfont 

pau8e>nul 

mode  con  cp  8el>8S0  >nul 
pause >nul 

mode  con  cp  8el«860  >nul 
pau8e>nul 

mode  con  cp  Bel>B63  >nul 
pau8e>nul 

mode  con  cp  8el«437  >nul 

While  Code  Pages  865,  863,  and  860 
will  be  interesting  only  to  residents  of 
Norway,  French-speaking  Canada,  and 
Portugal,  Multilingual  CP  850  replaced 
some  of  the  standard  Greek  and  block 
graphics  characters  with  things  like  ®, 
©,  H,  X,  t,  %,  and  ' and^. 

The  CHCP  command  lets  you  select 


code  pages  on  a systemwide  level 
(MODE  does  it  at  the  device  level) — and 
when  used  without  any  arguments  will 
report  the  current  code  page.  GRAF- 
TABL can  now  load  in  the  new  high-bit 
characters  and  will  also  report  the  current 
code  page.  KEYB  handles  the  new  key- 
board headaches. 

IBM  prefaces  its  long  appendixlike 
treatment  of  the  topic  with  the  caveat 
“You  can  use  code  page  switching  with- 
out fully  understanding  everything  about 
it.”  After  poring  over  the  text,  you’ll 
know  why  this  was  included. 

GOODBYE  OLD  FRIEND  The  bad 

news  is  that  IBM  removed  all  references 
to  DEBUG  in  the  normal  DOS  manual 
(even  though  it’s  still  on  the  disk)  and  did 
away  with  LINK,  EXE2BIN,  and 
VDISK.SYS,  which  now  come  with  the 
$85  DOS  Technical  Reference  manual 
only.  Serious  programmers  will  want  the 
DOS  Tech  Ref  anyway,  and  LINK  often 
comes  packed  with  compilers  these  days, 
but  it  was  a genuine  crime  to  toss  the  doc- 
umentation on  DEBUG.  (And  the  man- 
ual doesn’t  even  mention  a single  advan- 
tage of  using  ANSI. SYS,  also  detailed 
solely  in  the  Tech  Ref.)  Shame  on  IBM. 

With  3.3,  IBM  defines  four  new  INT 
21  functions — Get/Set  Extended  Coun- 
try Information  (65H),  Get/Set  Global 
Code  Page  (66H),  Set  Handle  Count 
(67H)  (which  pushes  DOS  past  the  for- 
mer 20-file-per-process  limit  and  can 
open  up  to  255  files  at  once),  and  Com- 
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jvcA/isusl 

•^GOBOL 


The  COBOL  that  pays  for  itself. . . 
the  very  first  time  you  use  it! 


Pit^ramming  costs  can  be  expensive. 

Even  when  you  create  a simple  data  entry 
screen  like  the  one  you  see  here.  This  one 
took  about  8 houn  to  create  using  exten- 
sions to  the  ACCEPXDlSPLAy  vertM  you’d 
find  in  any  other  COBOL  When  you  con- 
sider the  hourty  rates  of  programmers, 
development  costs  can  quickly  get  out 
of  hand.  And  there  goes  the  bu^el. 

But  there's  a better  way.  With  Visual 
COBOL's  integrated  Screen  Management 
System,  you  can  create  the  same  screen  in 
less  than  30  minutes.  You  save  a fuil  day  of 
development  time.  And  several  hundred 
dollars  in  programming  costs.  Which 
means  your  budget  for  software  develop- 
ment will  go  a lot  brther. 

Beyond  its  incredible  Screen  Man^e- 
ment  System,  Visual  COBOL  is  also  a high 
performance  native  code  COBOL  compiler 
that  feanires  fast  execution,  a powerftil  in- 
teractive debugger,  blazing  SORT,  multi- 
keyed  ISAM,  extended  CHAlNing  utilities, 
GSA  certification,  and  much  more. 


Visual  COBOL  The  only  COBOL  that 
pi^  for  itself,  ^ain  and  again  and  ^n. 
Call  mbp  today  for  complete  details.  It 
can  help  you  make  the  most  out  of  your 
development  budget. 

Visual  COBOL. 
$795. 

Nu  copy  prolecUon.  No  runtime  fees. 
Superb  technical  support. 

In  Visual  COBOL  [iir  iht- 
IBM  P(;  for  (>()  days,  absolutoly 
free  (all  iiibp  itiday 

mbp  Software  and  Systems 
Technology,  Inc. 

1131  Harbor  Bay  Pkwy.  Suite  260 
Alameda.  California  9A50I 

800-231-6342 

800-346-4848!!, 


Vtjuli  COBOL  ft  a indemaik  o(  mbp  SotnoR  and  SvaicmsT^hnoloin'.  Inc  is  a iradcnuik  of  AT&T  Corp./SCO  ts  a irademark  of 

SCO.  Inc  IBM  K a trademark  of  IBM  Conj/NowUls  a iradnnariiuf  Novell.  Inc  XE.MX  is  a trademark  ^Microsoft  Corp 
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■ DOS  3.3 


mil  File  (68H)  (which  "commits”  modi- 
Fied  Tile  data  to  disk  and  updates  the  di- 
rectory entry  but  doesn't  close  the  file). 

OK,  so  DOS  is  far  from  perfect.  Utili- 
ties like  TREE  and  COMP  are  a disgrace, 
and  too  many  explanations  are  opaque. 
MODE  still  utterly  ignores  EGA  video 
enhancements,  and  the  EGA  has  been  su- 
perseded by  the  next-generation  PS/2 
graphics!  The  already  irksome  “Abort, 
Retry,  Ignore?”  is  now  an  even  more 
chilling  ‘‘Abort,  Retry,  Fail?” — 

T he  already 

irksome  “Abort,  Retry, 

Ignore?”  is  now  an  even 

more  chilling  “Abort, 

Retry,  Fail?” 

■ ■ ■ ■ ■ 

not  much  of  a choice  and  about  the  far- 
thest thing  from  friendly . At  $ 1 20  a crack 
($75  for  an  upgrade),  it’s  not  cheap. 

But  there  are  genuine  signs  of  im- 
provement. DOS  3.3  sniffs  out  the  hard- 
ware configuration  and  sets  from  2 to  15 
buffers  automatically  instead  of  simply 
assuming  every  PC  and  XT  user  really 
wanted  only  2 and  every  AT  user  only  3. 
Warnings  are  bolder  and  a little  clearer; 
the  manual  properly  explains  for  the  first 
time  that  the  command  DEL  filename.^ 
will  eradicate  both  files  with  single-char- 
acter extensions  as  well  as  files  with  no 
extensions  at  all.  The  space-wasting  BA- 
SIC.COM  is  gone  forever  (the  BASIC 
command  simply  loads  BASICA).  And 
enhancements  like  the  CMOS  clock-set- 
ting  DATE  and  TIME,  muted  ECHO 
OFF.  19,200  bit-per-second  COMl- 
COM4,  slicker  and  safer  BACKUP  and 
RESTORE,  and  long-awaited  APPEND 
make  it  a winner.  Still.  IBM  and  Micro- 
soft have  a long  way  to  go  in  adding  the 
kind  of  power,  ease,  and  flexibility  so- 
phisticated users  are  demanding.  iiQ 


Paul  Somerson  is  an  executive  editor  at  PC 
Magazine. 
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Revolutm 


Evolutm 


Drafix  I t()UlK'  changed  the  imag^  of  low  priceti 
CAl)  software. 

It  pnned  that  you  aiuld  have  extremely  sopliisticated 
performance  and  features  demanded  by  serious  (^) 
usm. 

Yet  still  be  wry  easy  to  learn  and  use  for  the  novice. 
All  at  an  amazingly  low  price. 

Now  we've  done  som^iing  even  more  dramatic. 

We  re  Improved  il 

Drafix  1 Plus.  A great  new  pack^  at  a great 
price.  $295. 

R^iewets  called  Drafix  1 a "hreakthniugh"  in 
design,  speed  and  ease  of  use. 

Drafix  I Plus  is  a hreaktiirou^i  in  value. 

Check  tltese  exciting  new  feamres; 

— A popHip  text  e^lor  for  writing,  ediluig  and 
rKuranging  even  laige  bkcks  of  ct^. 

— Function  key'  macnK  so  you  can  store  and 
customize  Drafix  commands  to  your  personal  workstyle. 

— Sophisticated  cuire-fining  splines  and  foee-fonn 
skeidiing  fonciions  to  let  you  draw  complex  shapes 

Pius  we  added  two  more  bonuses.  A symbol  lihituy 
(an  $80  value)  with  4S0  pre-drawn,  lime^ving 
symbols. 

And.  along  with  our  standard  pen-plotrer  si^m. 
our  DotPlotter  software  (worth  $45)  that  lets  you  create 
high  resolution  plots  of  any  size  on  your  dot  matrix 
primer. 

Of  couise  if  these  are  more  features  than  you  need 
there's  an  equally  good  choice — Drafix  1. 

Ih'aAx  1.  Everjlhif^  you  want  in  CAD 
scrfitware — at  $KX)  1^. 

Reviewere  called  Drafix  1 "the  best  CAD  buy 
in  town"  at  $295.  We  wonder  what  they'll  say  for 
$100  less. 

Tliat  s right  Tile  original  Drafix  is  still  available 
at  a dramaikalN  reduced  price.  For  just  $195  you  can 
hare  all  of  the  features  and  performancf  that  made 
Drafix  I “the  best  CAD  buy  under  $500." 


A pow*erfui  CAD  tool  youl  be  usii^  in  minutes. 

You'll  nerer  use  an  easier  menuir^  system  than 
Drafix.  Everything  is  on  display  all  of  the  time  so 
there’s  no  seardiiiig,  backti^iig  or  memorizing 

In  just  minutes  you'll  be  doing  drawing  that  would 
take  days  to  leant  on  most  other  CAD  software. 

And  you'll  find  yourself  easily  using  features  tltat 
are  normally  found  only  on  software  costing  more  than 
10  times  as  natch  as  Drafix 

Rotatittg,  scaling  stretching  and  trimming  multiple 
object  snap  nuxles — they're  adl  included  along  with 
much,  mudi  more. 

Drafix  is  a powerful,  full-featured  CAD  tool.  It  just 
doesn't  liappen  to  be  priced  like  one. 

Order  toll  free  and  get  our  30-day  money  back 
guarantee. 

One  thing  hasn't  changed.  Our  money  back 
guarantee 

Trf  Drafix  1 or  Drafix  I Plus  for  30  days  and  return 
it  for  a foil  refond  If  you're  not  completely'  satisfied. 

With  no-risk,  high  performance  and  affordable 
prices,  there’s  just  one  dKtioe  to  make. 

To  buy  die  package  that  started  the  OA)  software 
revolution.  Or  the  one  that's  continuing  it 

Make  your  toll-ftee  choice  today. 
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Order  N(w! 

Contact  your  lixtil  Drafix  deakt  or  call  toll-free. 

I se  \Tiur  Visa.  NtoterCard  w .American  Express 

1-800-231-8574 

Ext.  550 

n Drafix  I (>D  package,  now  oiify  $!95.0() 

□ Drafix  1 Plus  CAl)  i^icage  (Includes  $45 
I>otPiolttT  ajtd  $80  symbols  library)  just  $295.00 

□ Mixise  Systems  mouse  also  available  (add  $100) 

□ Ask  afxxu  our  Architectural.  Mechanical  and 
Electrical  symbol  libraries  and  fllTt).  rxtr 
.AutoCAD  File  Fjcdiange  llility, 

Drafix  mns  on  IBM  PC  and  compatibles — 
Atari  ST  version  coming  soon. 


TOREilGm' 
Resources  Corp. 

932  Massachusetts 
LawreiK*.  KS  66044 
(913)  841-1121 


STANDARD  n/f?BO-88 


Monitor 

Not 

Included 


SMHzSpeed 

OWaitState 

Intel  80286  Processor 

200WattPowerSupply 

Clock/Calendarw/Battery  Back-up 


• One-YearWarranty 

• AT Style  Keyboard 

• Phoenix  BIOS 

• 612KRAM 

• 1.2MB  Floppy  Drive 


Enhanced  Versions: 

standard-286/10 

10MHz  processing  speed 
with  one  wait  state 

Standard-286/12 

12MHz  processing  speed 
with  one  wait  state 'P  • 


LOWER 

PRICE! 


• Keyboard-selectable  4. 77MHz-8MHz 
processing  speed 

• ATm  style  keyboard 

• 256KB  random-access  memory 
expandable  to  640KB  on 
motherboard 

• Eight  ex[>anslon  slots 

• Intel  8088-2  processor 

• One  360KB  half-height  diskette  drive 
with  diskette  drive  controller 


$445 


STANDARDTURBO-10 

The  New  Addition 


The  standard  Tu rbo-1 0 breaks  the 
8088  turbo  speed  barrier: 

• Keyboardselectable4.77MHz-10MHz 
processing  speed 

• ATim  style  keyboard 

• 640KB  random-access  memory 
Included 

• Eightexpanslonslots 

• Intel  8088-1  processor 

• One  360KB  half-height  diskette  drive 
with  diskette  drive  controller 

• Keyboard  lock 

• System  reset  button 


$495 


'Personal  Computer  Products” 


Call  Toll  Free: 

800-531-5475 


TechSopport  In  Texas  Call 

800-527-3125  512-250-5541 


12303-G  Technology 


Austin,  TX.  78727 


11 


Everything  You  Need  T o Begin  Serious  Computing  Immediateiy ! ! 


For  those  of  you  who  don't  want  to  spend 
the  time  and  effort  deciding  exactly  what 
parts  you  need  for  your  computer  system, 
CompuAdd  has  designed  the  Career 
Starter  Kit  and  the  Prcfessional  Starter 
Kit. 

The  starter  kits  provide  the  most  popular 
hardware  features,  like  6MHz  and  10MHz 
processing  speeds,  mcnographics  capa- 
bility, and  the  new  Epson  LX -800  printer. 


The  starter  kits  also  include  the  three 
most  popular  types  of  software;  a word 
processor  with  spelling  checker,  a spread 
sheet,  a communications  package,  and 
the  BASIC  programming  language.  Your 
disk  operating  system.  MS-DOS.  is  also 
included.  These  are  packaged  together 
with  the  accessories  that  are  vital  to  a 
computer  system,  like  cables,  manuals, 
diskettes,  and  printer  paper. 


The  starter  kits  — Everything  you  need  to 
start  computing  immediately,  and  a great 
value. 


i.:.;!  ' 

V:).; 


Computer 

286/10MHZ  system  with  IntuI  80286  processor 
(with  switch-selectable  6MH2  or  10MHz  process- 
ing speed).  Phoenix  ROM  BIOS  512KB  RAM. 
(expandable  to  1MB  on  notherboard).  8 expan- 
sion slots.  2(X)  watt  power  supply,  1.2MB  floppy 
drive.  5060  style  keyboard,  dual  tioopy/hard  drive 
controller.clock/calendai  w/battery  backup. 


14"  EGA  high  resolution  color  monitor  and 
enhanced  graphics  adapt  or  card. 


Only. 


$1795 


Monographics  Video 


High  resolution  ( 750  x 350  I amber  monochrome 
monitor  with  12"  display  screen.  Hercules- 
compatible  monochrome  graphics  card  with 
parallel  port. 


P[inler 

Epson  LX-800  has  the  quality  and  software 
compatibility  you  expect  from  Epson,  plus  draft 
(150-180  CPS)  or  Near  Letter  Ouality  printing, 
multiple  typestyies.  Epson  Character  Graphics  set. 
dot  graphics  capability,  and  tractor/friction  paper 
feed. 


Software 


Enhanced  Zen  software:  The  Professional  Zen 
software  package  now  is  included  with  both  starter 
kits.  Professional  Calc  offers  linear  regression  and 
has  over  250.000  cells  available.  Professional  Link 
offers  support  for  ANSI  X and  VT  100.  MS-DOS  3.2 
and  GW  BASIC  are  also  included.  Ail  software 

cornea  with  complete  documentation. 


Accessories 


200  sheets  continuous-form  paper,  printer  cable, 
and  10  blank  diskettes. 


Computer 

IBM  compatible  Stanrard  Turbo-88  system  with 
Intel  8088-2  (4.77-8V1Hz)  proressor  256K6  RAM 
expandable  to  64CKB  on  main  board,  and  6 
expansion  slots.  Half-huighi.  double-sided  dis- 
kette drive,  diskette  drive  controller,  Hercules 
compatible  monochrome  graphics  adapter  card 
with  parallel  port.  1 35  watt  power  supply  and  AT tm 
style  keyboard 


14"  EGA  high  rnsciiution  color  monitor  and 
enhanced  graphics adapiorcard 

Only $1195 


IBM  i<ATa''cregi$tered  irademaitsol  interiaitonalMachinoBusmessCorp. 
Hercules  isa  trademark  of  HerCkles  & MS  if  a trademark  of  Microsoft 


Call  Toll  Free; 

800-531-5475 


TecflSxKiort  InTesMCall 
800-527  3125  512-2S0-5541 


"Personal  Computer  Products" 


AT  I/O 

Serial  & Parallel  Port . 

PC  I/O 

Also  has  a Clock/  CAO 
Calendar  & Game  Pori  ^09 

No  Crw 96  Fcm  UPS  Ground 
Shippino  NoSurcriar96For 
MatlorCordorVISA  FonunotOOO 
Pu'ChMeOrdart  Welcome 
WertAoty  Work  RaquifAsProol- 
Of-PurchAM  And  Return 
Au!>>or<2AlK>n  Number 
Hercules  and  Hayes  are  trademarks 
ol  their  respective  companies. 


__Persona^  ^orr  guteM’r 
12303^  Technology  BlvO.  Austin.  TX  78727 


HARD  DISKS  AND  BRAND  NAMES 


I III  II 


I IL^V^ 


For  AT®  and  Compatibles 

• OneYearWarranty 

• 28ms  Average  Seek  Time 

• LinearVoiceCoilClosedLoop 
Servo  System 

• WhitneyTechnology  Flexures 
And  Sliders 

• Fail-Sape  Automatic  Actuator  Lock 

• Low  Power-1 4 Watt  Standby  Power 

42MB $585 

70MB $875 


Tape  Backups 


FREE 

With  Every  Hard  Drive 
and  FlashCard 

or_ri  II  I ook'  " 

I «_  rut-t-unn 


stream-20  Backs  up  SMB  per  minute  on  PC  , 
or  XT.Software  allows  file-by-file  retrieval. . . $580 

Stream‘60  ForyourAT:  Backs  up  SMB  per 
minute.  Software  supports  unlimited  backupS757 


• Easy  to  use 

• Back  up  and  restores  files 

• Incremental  backup 

• Menu-driven  or  use 
from  DOS 

^WESTLAKE  DATA 


NEC  Multisync 
Monitor 

Adjusts  horizontal 
frequency,  up  to  800x560 
resolution,  supports  TTL 
and  analog  inputs.  13" 
display. 

$599 


ORCHID 


• Uses  80286  Processor 

• Keeps  8088  in  System 

* ProcessorSelectableTo 
Insure  100%  Compatibility 

* Optional  80287  Numeric 
Processor 

$379 


360KB 

Floppy  Drives 


360KB  Floppy  for  PC’s 

Teacor 

Panasonic ^5757 

360KB  Floppy  for  AT’s 

Colorcoordinated 
faceplates 5>1  Uy 


For  PC’s  and  Compatibles 

• MiniScribe  Hard  Disk  Drive 

• Western  Digital  Controller 

• Cables 

• Mounting  Hardware 

• Completelllustrated  Installation 
Manual 


$339 

$419 

$359 

Includes  3 shock-mounted  drive 


20MB. 

30MB. 

20  MB  (For  Compaq) 


Flashcards 

20MB  & 30MB 
Hard  Cards 


Editor’s  Choice 

PC  Magazine  Voi.  6 -9 


• Western  Digital  Controller 

• Boots  From  FlashCard 

• OneYearWarranty 

• InstallsinMInutes 

• Shock  Mounted 
•3y2"  Hard  Disk 


FlashCard-20. 

FlashCard-30. 


$399 

$479 


Video/ 


Vega  EGA  Deluxe 

Compatible  with  IBM  EGA, 
256KB  of  display  RAM 


$369 


EPSON 


LQ-800. . 
LQ-1000. 
FX-286. . 
FX-86e. . 


OKIDATA 


. $499 
. $669 
. $499 
. $369 


192+  . 
193+  . 


. $365 
$549 


/isr 

SixPakPIUS  384KB  RAM 
Serial,  Parallel  Port, 
Clock/Calendar 


$195 


AST  Advantage  128-  aaqo 
Serial  & Parallel  Port . . . ^^yy 

AST  Rampage  256K 
ForThelBMPC J^ZOy 


intgl 


8087-3 . 

$129 

8087-2 

$159 

80287  

$219 

80287-8 

$269 

Above  Board/ AT. . . 

$399 

Memory  Chips 

64K  150ns 

$9 

256K  150ns 

$29 

256K  120ns 

$35 

ComouRckL 

At  CompuAdd  Our  Fine  Print  is  in  Your  Favor 

We  offer  the  best  service  end  support  available  In  the  mall  order  industry,  so  you  can  purchase  with  confidence: 

• FREE  one-year  warranty  • FREE30-daymonay-backguaranlee  • FREEUPSgroundshippinginihecontinental 

• FREEcredllcardordering— nosufcharge  • FREEoneyearof  technicaiphonesupport  UnitedStatesarvJCanadafdoesnotirKiudeAiaska) 

All  return  Items  must  be  accompanied  by  aReturn  Authorization  number  call  our  technical  support/customer  service  department.  Prices  are 
8ub|ect  tochartge.  Texas  residents  please  add  7Vi  % sales  tax.  Canadian  residents  add  duly  tax. 

Corporate  and  institutional  Accounts 

We  are  dedicated  loproviding  the  professional  service  you  require  to  keep  your  business  runmrtg  smoothly.  We  accept  purchase  orders  on  aNet 
Terms  basis  wilha  minimum  purchase  of  $50.  We  provideaf  ull-time  technical  staff  to  answer  your  questions  and  makCali  us  today:  We  Make 
Your  Job  Easier. 

CompuAdd  Is  an  established  leader  in  the  computer  industry— we  of  fer  superior,  prices,  products,  customer  support,  and  service! 

Weaccept  MasterCard.  VISA,  money  orders,  certified  checks,  personal  checkstpleaseallowlOdays  tor  processing).  CODs  ($50  minimum  order), 
companyandinstllutlonalpurchaseorders.andwlreiransfers.  CIRCLE  227  ON  READER  SERVICE  CARD 


Cali  Toll  Free: 
800-531-5475 


Since  1982 


InttDdiicirig 

our  fiuquent  mer 
program. 


RapidFile's  split  table/form  layout  lets  you  see  more  of  your  data. 


RapidFile  comes  with  simple 
pull-down  menus  or  a Lotus* 
1-2-3 -like  interface.  A visual  re- 
port writer  makes  it  easy  to  do 
pre-printed  forms,  checks,  or 
maih^  labels.  And  its  form  letter 
function  lets  you  create  memos 
or  mailmerge  without  program- 
ming RapidFile  even  shares  data 
with  dBASE*  fVamework^  1-2-3, 


PFS:*  Professional  File  and  ASCII 
files.  And  it’s  made  by  Ashton-Tkte* 
the  same  people  who  make  dBASE. 

If  you’d  like  a demo  disk  for  only 
$4.95,*  or  the  name  of  the  dealer 


RahdRle 


If  you’ve  got  miles  of  files— 
especially  names  and  addresses, 
mailing  labels,  and  inventory  rec- 
ords—you  need  a program  that  can 
go  the  distance  fasLThat’s  why  you 
need  RapidFiler  The  versatile,  easy-  nearest  you,  call 
to-use  filer  that  gives  you  up  to  (800)  437-4329,  Ext. 

twice  the  on-disk  capacity.  And  up  274.**  And  we’ll 

to  twice  the  speed.  It  even  gives  show  you  how  to 
you  three  functions  on  one  disk:  file  straighten  up  and 
management,  reporting,  and  form  file  right, 
letter  writing.  Which  sure  beats 
changing  disks  all  the  time. 

274  RapHJKiJi'njrMXi  TaiKlSiM-ll"  .VI\a«A'dNrtvnn’*’<6ncl»nrk,v 

TViKkraark-S'iMitTf  Ra|wlfili'.Fhini(*vtiirfc.iJBA.SE.A.shliHi1hit‘i'A.''htnn’|hia-ri>nii>nt(win.l.iitUN.  1 PK.^.  .Sonwun'PiililishintCi>nx>ratH4) 

All  rights  n-sTvixl. 
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ROAD 
WARRIORS: 
11  LAPTOPS 

BATTLE  IT 
OUT 


Taking  DOS  on  the  road  in 
1 982  meant  lugging  a 3 1 • 
pound  Compaq  Portable 
through  airports.  Now  you 
have  your  choiee  of  a half- 
dozen  10-  to  15-pound  lap- 
tops you  can  perch  on  your  knees  without 
being  tethered  to  an  AC  line;  a 1 5-pound 
AT-compalible  hardly  bigger  than  a lixtse- 
leaf  notebixtk;  battery-  and  AC-powered 
I’C-,  XT-,  and  AT-compatible  lunchbox- 
Itxtking  affairs;  and  other  variations. 

By  some  estimates,  one  of  every  ten 
PCs  sold  in  the  next  year  will  be  a laptop, 
which  takes  lX)S-uvtruvel  from  an  ixldity 


wm 


for  reporters  and  status-conscious  execu- 
tives to  an  everyday  tool.  Attach  an  exter- 
nal monitor  and  they  make  passable  desk- 
top PCs.  albeit  with  somewhat  cramped 
kcyboitrds  and  CGA-level  resolution.  So 
far.  none  can  drive  a monitor  at  EGA  (640 
by  350  pixel)  resolution. 

T.\RIFI  BARRIER  The  laptop  market 
could  falter  if  the  Reagan  administration’s 
UK)  percent  tariff,  announced  April  17.  re- 
mains in  effect  for  long.  In  retaliation  for 
alleged  unfair  chip  pricing  by  the  Japa- 
nese, the  White  House  tacked  tariffs  on 
made-in-Japan  pttwer  hand  Uxrls.  18-  to 
— r?! 


Every  day,  more  and  more  laptop  PCs  take  to  the 
roads,  the  skies,  and  even  to  some  desktops.  From 
the  tiny  9-pound  PCs  to  20-pound  AT-class 
marxels,  there’s  a portable  for  every  budget. 
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■ LAPTOPS 


20-inch  color  TV  sets,  and  full  16-bit  LCD 
laptops  and  desktop  computers. 

The  100  percent  tariff  is  on  the  import- 
ed value  of  the  machine,  which  is  roughly 
half  the  list  price.  So  a $1 ,995  laptop  be- 
eomes  a $2,995  laptop.  Toshiba  and  NEC 
are  obviously  hurt;  IBM  with  its  made-in- 
America  PC  Convertible  is  obviously  safe. 
But  many  of  the  U.S.  companies,  such  as 
GRiD  and  Wang,  get  their  laptops  from  Ja- 
pan. The  tariff  announcement  was  unclear 
as  to  whether  8088-based  laptops  would  be 
affected,  since  the  8088  has  an  8-bit  data 
bus  externally  and  16  bits  internally. 

Since  PC  Magazine  last  looked  at  the 
laptop  breed  7 months  back  in  “DOS 
Travels  Better  Now”  (Volume  5 Number 
22),  more  vendors  have  joined  the  fray, 
most  visibly  NEC,  and  the  supertwist  LCD 
screen  has  supplanted  the  LCD  with  a 
slightly  more  legible  display.  (Supertwisl 
refers  to  the  angle  between  the  planes  of 
LCD  crystals.  Supertwist  screens  have 
270-degree  angles;  earlier  LCDs  had  90. 
The  greater  the  angle,  the  more  legible  the 
screen.) 

The  3'/2-inch  drive  is  the  storage  medi- 
um of  choice  for  laptop  portables,  despite 
continued  hassles  getting  data  back  and 
forth  from  5'/4-inch  desktop  machines. 
IBM’s  PS/2  announcement  portends  a 
brighter  future  for  the  smaller  disks. 

While  more  backlit  screens  are  avail- 
able (NEC  is  the  latest  convert),  the  tech- 
nological breakthrough  in  batteries  that 
would  boost  their  operating  times  past  the 
current  2 to  4 hours  remains  beyond  the 
horizon.  But  how  much  does  it  really  mat- 
ter? While  the  Walter  Mittys  among  us  en- 
vision that  sleek  GRiD  helping  calculate 
the  bottom  line  on  a hostile  takeover  target 
as  we  whoosh  to  the  Coast  in  a Gulfstieam 
at  48,(XX)  feet,  most  users  are  tapping  out 
sales  reports  6 feet  from  an  AC  outlet  in  a 
Holiday  Inn. 

The  laptop  class  has  mote  than  a half- 
dozen  niches,  based  on  size,  weight,  pow- 
er source  (AC  or  battery),  battery  life,  type 
of  display,  drive  type  (3'/2-  or  5'/4-inch 
floppy  or  hard  disk)  and  capacity,  and 
computing  power.  From  small  to  large, 
cheap  to  expensive,  and  in  generally  in- 
creasing order  of  power,  the  categories  are 
roughly. 

■ Compact  non-DOS  laptop  notetakers 
such  as  the  Tandy  1(X),  102,  and  2(X)  or  the 
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NEC  8401  and  8501,  priced  at  $300  to 
$1,000,  with  nonilluminated  LCD 
screens,  3(X)-bit-per-second  modems,  and 
long  battery  life.  ASCII  files  can  be  trans- 
ferred easily  to  a PC  once  you  get  the  hang 
of  it.  An  aging  class  of  machines  that  could 
be  revitalized  and  downsized  with  the  cur- 
rent generation  of  chips. 

■ Bizarre  almost-MS-DOS  laptops:  the 
Tandy  600  (single  drive,  not  hilly  DOS 
compatible)  and  the  HP  Portable  (no  disk 
storage).  Mere  sideshow  curiosities  or,  as 
PC  Magazine  executive  editor  Paul  So- 
merson said  in  his  one-word  review  of  the 
HP  6 months  ago,  "Landfill.” 

■ Foot-square,  10-to  15-poundMS-DOS 
clamshell-design  laptop  portables,  typical- 
ly with  low-power-drain  CMOS  (eomple- 
mentary  metal  oxide  semiconductor) 
80C88/80C86  processors,  a pair  of  3'/2- 
inch  720K  drives,  flip-up  SO-  by  25-line 
LCD  screens,  640K  bytes  of  RAM,  room 
for  a 1 ,2(X)-bps  modem,  parallel  and  serial 
jacks,  an  output  for  an  external  monitor, 
and  a $2,000  list  price.  This  is  the  most 
hotly  contested  category.  Players  include 
the  Toshiba  Tl  100  Plus,  the  NEC  Multi- 
Speed,  the  IBM  PC  Convertible,  the  new 
GRiDLite,  the  Datavue  Spark,  the  Data 
General  One/Model  2T.  and  the  Kaypros. 
So  far,  all  use  720K  drives.  Toshiba  and 
NEC  are  the  market  leaders. 

■ Backlit  LCD  variations  of  same,  about 
$300  to  $500  more  expen.sive  than  compa- 
rable nonbacklit  systems,  and  easier  to 


read  for  the  2 to  4 hours  their  batteries  last. 
So  far,  only  the  new  DG  One/Model  2T  is 
readable  with  the  backlighting  off.  (The 
backlighting  panel  behind  the  LCD  panel 
lakes  the  place  of  a reflective  panel  on  non- 
illuminated laptops.)  Zenith’s  Z-181  owns 
the  category  right  now,  and  its  new  183 
only  strengthens  its  position.  Competitors 
(a  few  with  plasma  screens);  NEC  with  a 
backlit  variation  of  the  MultiSpeed, 
Wang,  GRiD,  and  Data  General.  Zenith  is 
the  clear  market  leader,  NEC  will  be  join- 
ing the  category  as  it  upgrades  the  Multi- 
Speed  to  backlighting. 

According  to  Zenith,  a backlit  LCD 
screen  has  a conn^t  ratio  of  about  7:1, 
12:1  with  a supertwist  LCD.  That  com- 
pares to  about  3: 1 for  a standard  LCD,  and 
1 5: 1 to  20: 1 for  a standard  CRT  display. 

■ Hard  disk  8088/8086  variations  on  the 
Tl  I00/Z-I8I  theme,  generally  with  back- 
lit screens,  but  still  battery-powered. 
The  GRiDCase  3 Plus,  the  DG  One/Model 
2,  the  Wang  LapTop,  plus  a handful  of 
third-party  vendors  who’ll  cobble  a hard 
drive  onto  an  existing  ToshibaTllOO.  Ze- 
nith’s new  Z- 1 83  should  be  the  top  seller  in 
this  category. 

■ Lunchbox-size  PC-  and  XT-level  ma- 
chines, with  5'/4-inch  drives,  generally 
with  illuminated  screens,  and  weighing  15 
to  20  pounds.  Some  have  internal  batter- 
ies, others  are  AC  only.  Most  allow  a hard 
disk  to  be  one  of  the  drives.  The  heyday  of 
this  category  was  in  early  1986  when  Ze- 
nith won  the  IRS  contract  with  its  Z-171. 
Others  include  Quadram’s  Datavue,  the 
now-deceased  Morrow  Pivot,  the  AC- 
only  Sharp  PC-7(X)0A,  and  the  Panasonic 
Executive  Partner  (with  built-in  printer). 

■ AT-class,  AC-only  $4,000  machines 
with  gas  plasma  screens  and  hard  disks:  the 
Toshiba  T3I00  (clamshell  design)  and 
Compaq  Portable  111  (lunchbox). 

■ The  luggables  or  ' ‘transportables,” 
those  CRT-based  25-  to  30-pound  units  the 
size  of  portable  sewing  machines.  Com- 
paq pioneered  this  now-shrinking  field  and 
Compaq  owns  it,  having  killed  off  most  of 
the  competition  and  all  but  two  of  its  own: 
the  original  8088-based  Compaq  Portable 
and  the  downsized  80286-based  Portable 
II.  Biggest  advantage  of  these  two  is  that 
they  accept  the  expansion  boards  used  on 
desktop  rcs,  for  instance,  if  you  want  to 
string  together  a mininetwork  on  the  road. 
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''n  The  Perfect  Portable 

Everyone  has  a different  idea  of  the  ideal  portable  laptop  or 
luggable  portable  computer — otherwise,  you  wouldn't  see 
weights  from  3 to  30  pounds  and  prices  from  $400  to  $4,000. 

Makers  of  current  portables  assume  you  have  the  same  needs 
every  day  and  make  you  choose  between  low  weight/small  foot* 
print  and  added  features/more  bulk.  But  what  you  need  as  a 
memo-writing  commuter  isn’t  what  you  need  on  an  extended 
business  trip  working  up  spreadsheets. 

Here's  a highly  personal  view  of  the  ideal  portable.  Based 
on  rrKXlular  construction,  it  combines  the  best  features  of  a 
half-dozen  machines.  Quadram's  yet-to-be-released  Snap 


comes  close,  but  the  prototypes  weren’t  awe-inspiring  in  their 
ruggedness. 

The  base  machine  should  weigh  under  5 pounds — an  MS-DOS 
variation  of  the  Tandy  100/200.  Clip-on  modules  let  you  add  disk 
storage,  an  illuminated  display,  more  battery  power,  and  even  a hard 
disk. 

Price?  Vbu  should  pay  $1,250  for  the  base  unit  with  a 1,200-bit-per- 
second  modem,  $350  for  the  backlit  screen.  arK)ther  $750  for  the 
dual-floppy-drive  clip-on  module,  and  $1,000  for  the  floppy/Winches- 
ter version. — Bill  Howard 


BASE  UNIT 


• $1,250 

• 12  by  8 by  2V*  inches 

• 4.5  pounds 

• Handle  on  underside 

• 81-key  keyboard  with  inverted-T  cursor  layout.  Indi- 
vidual page-movernent  keys  (PgUp.  PgDn.  Home.  End). 

• 80C86  processor.  4.77/9.54  MHz 

• 80286  processor  optional 

• 1-Mbyte  nonvolatile  RAM.  switchable  in  128K 
segments  (to  save  battery  life). 

• Four  penlight  batteries  good  for  10  to  15  hours 

• Nickel  cadmium  battery  backup  for  RAM  while 
changing  batteries. 

• 1/0  along  the  side;  1 .200-bps  Hayes-compatible  mo- 
dem. parallel  and  serial  ports.  EGA/VGA  (IBM's  new  640 
by  480)  external  video  output  Back  is  preferable,  but  it's 
taken  by  the  expansion  module. 

• Programs  in  ROM;  MS-DOS.  f-2-3  or  Excel;  bare- 
bones  version  of  Microsoft  Word.  WordStar.  Word- 
Perfect, or  XyWrite:  SideKick  Of  Metro,  communica- 
tions. $50  bum-in  fee  per  module  to  existing  users. 


• Removable  supertwisi  screen 

• 80  by  25  LCD 

• 10  by  7V^  viewing  area 

• 4;3  aspect  ratio  (same  as  PC) 

• Alternate  60  by  16. 40  by  12  modes  for  bigger  char- 


EXPANSION  UNIT 


• 5 pounds  (6  for  hard  disk  version) 

• 12  by  4 by  2V4  inches 

• First  drive;  1 .4-Mbyte  3Vi-inch  floppy  disk  drive 

• Reads,  writes  720K-byte  floppies 

• Second  drive:  second  floppy  disk  or 

• 20'Mbyte.  40-millisecond  hard  disk  with  auto-park 
head  (possibly  30  Mbytes  vrith  RLL).  Can  be  switched 
off  to  extend  battery  life. 

• Space  for  additional  1 Mbyte  RAM 

• Quick-change  nickel  cadmium  battery  runs  LCD/ 
floppy  disk  unit  6 to  8 hours. 

• $750  ($1 ,000  for  hard  disk  unit) 


CARRYING  CASE 


• Padded  nylon  shell 

• Paperwork  pouch  expands  from  0 to  3 inches  for 
folders,  newspapers,  reports. 

• Space  for  expansion  unit,  second  nickel  cadmium 
battery,  AC  adapter. 

• Leather  version  optional  for  young  urban 
professionals. 


acters  in  low-light  situations.  Built-in  programs  will 
support  alternate  display  modes. 

• 4;1  contrast  ratio 

• $350  optional  backlit  supertwisi  LCD.  12:1  contrast 
ratio.  Requires  AC  power  or  rechargeable  battery 

in  expansion  unit. 


• 24-page  command  summary 

• Fhastic-coated  slock 

• Basics  also  printed  on  underside  of  machine  and  in 
ROM. 
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DISK  DRIVES  With  its  Pcntonal  Sys- 
tem/2 desktop  computers,  IBM  declared 
the  future  of  floppy  disks  to  be  3'/2  inches. 
And  with  1 .4  megabytes  of  capacity  per 
drive,  a hard  disk  may  not  he  a necessity  in 
your  laptop.  It’s  only  a matter  of  time  be- 
fore the  1 .4  drives  show  up  on  laptops. 
Imagine  a second-generation  PC  Convert- 
ible based  on  the  PS/2  Model  50  mother- 
boaru  with  a pair  of  1 .4s. 

The  1.4-megabyte  drives  read  720K- 
hyte  di.sks  and  should  be  able  to  write  to 
them  as  well,  unlike  most  1.2-megabyte 
5 '/4-inch  drives  that  never  wrote  success- 
fully to  .360K-byte  floppy  disks. 

During  the  transition  from  5'A  to  3'/2 
inches,  you’ll  have  multiple  data-transfer 
choices.  In  “The  Technology  of  Trans- 
fer;’ contributor  Howard  Marks  reviews 
the  laptop-to-desktop  transfer  options. 
Most  laptop  makers  offer  external  S'/a- 
inch  drives,  or  you  can  add  a 3 '/’-inch 
drive  to  your  PC.  Some  have  "floppy 
links."  Toshiba’s  term  for  a cable-and-ex- 
pansion-card  arrangement  that  lets  the  lap- 
top control  the  5'/4-inch  drive  in  your  desk- 
top PC.  And  there’s  a growing  field  of 
"bridge"  programs  that  trick  your  9,600- 
bps  serial  ports  into  running  at  1 15,200  bps 
and  let  you  transfer  data  at  near-floppy- 
disk  speeds.  IBM  even  joined  in  with  a 
$33,  one-way  Data  Migration  Facility  that 
moves  information  from  your  old  5'/4- 
inch-drive  PC  to  the  new  microfloppy 
PS/2  line  via  the  parallel  port. 

On  the  following  pages,  PC  Maga- 
zine's editors  rate  the  latest  laptops.  We  re- 
viewed every  new  or  substantially  upgrad- 
ed machine  since  the  last  report,  and 
brought  back  the  two  Editor’s  Choices,  the 
TIlOO  Plus  and  the  Z-I8I  (actually,  the 
next-generation  Z-183),  to  see  if  they’re 
still  the  best. 

A features  table  and  PC  Labs  bench- 
mark test  charts  detail  some  of  the  les,s-ob- 
vious  differences  between  the  units;  how 
fa.st  the  processors  mn,  how  much  they 
weigh  in  fighting  trim  with  charger  and  in- 
ternal modem,  overall  size,  screen  size  and 
g ratio  (most  are  flatter  than  the  4:3  ratio  of 
I desktop  CRTs),  what  comes  .standard  and 
i what  costs  extra,  and  which  ones  have  re- 
I movable  battery  packs.  ROM  sockets  for 

f custom  programs,  or  nonvolatile  memory 
that  lets  you  flick  off  the  power  without 
saving  your  files. — Bill  Howard 


BONDWELL  INDII.STRIAL 
CO.  INC. 

Bondvvell  8 

My  mother  always  told  me  if  I couldn’t  say 
something  nice  about  something.  I 
shouldn’t  say  anything  at  all.  If  I followed 
her  advice,  this  would  be  a very  brief  re- 
view. 

I suppose  there  are  a couple  of  nice 
things  to  be  said  for  Bondwell  Industrial 
Co.  Inc.’s  Bondwell  8.  At  10  pounds,  its 
only  real  competitors  in  the  non-thigh- 
crusher  contest  are  the  9.7-pound  GRiD- 
Lile  and  the  9.9-pound  Toshiba  1 100  Plus. 
And  the  Bondwell’s  12-inch  by  1 1 '/’-inch 
by  3-inch  dimensions  make  it  the  most 
compact  of  any  of  the  machines  reviewed 
here.  It’s  cheap — $1,295  includes  the 
backlit  LCD  screen,  5I2K  bytes  of  RAM, 
single  3'/2-inch  floppy  disk  drive,  built-in 
modem,  DOS  2.11,  GW-BASIC.  and 
communications  software. 

Now  for  the  bad  ttews:  The  screen  is  a 
half-height  deal  with  tiny  characters,  the 
modem  is  only  300  bits  per  second  and  it 
isn’t  Hayes  compatible,  and  5I2K  is  the 
maximum  RAM  this  machine  can  accom- 
mixlatc. 


The  80C88  proces.sor  turned  in  one  of 
the  most  sluggish  performances  on  our 
benchmark  tests. 

The  keyboard  is  extremely  cramped, 
with  almost  vestigial  function  keys  and  a 
tiny  Esc  key  along  the  top,  and  a weird  ar- 


COUNTERPOINTS 


The  Bondwell  8’s  tiny  display  isn’t  that 
bad  up  close,  but  I couldn’t  live  with  the 
keyboard  feel, — Mitt  Jones 

The  major  surprise  here  is  that  this  dog- 
gie, with  its  abbreviated  keyboard, 
washed  out  screen,  and  nonstandard 
modem,  is  still  in  the  window. 

— Paul  Stafford 

More  landfill. — Bill  Howard 


rangement  of  four  triangular  cursor  move- 
ment keys  in  the  upper-right-hand  comer. 
Most  of  the  other  keys  ate  where  you’d  ex- 
pect to  find  them,  but  because  the  Bond- 
well  is  so  small,  the  keys  ate  very  tightly 
packed,  and  the  Spacebar  is  much  smaller 
than  usual  even  on  laptops, 

A small  flip-down  panel  on  the  tear  of 


The  Bonthi'ell  8 is  the  most  compact  of  the  machines  reviewed  here,  hut  the  screen  and  the 
keylward  suffer  as  a result.  The  screen  does  feature  backlighting , and  it  is  almost  a requirement 
due  to  the  pttor  legibility  of  the  unlit  LCD . 
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Light  Weight,  Light  Price 

IBM  Compatible  portable,  available  now 


CALL  TODAY  404-564-5668 

OR  VISIT  YOUR  LOCAL  DEALER 
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An  Intelligent  Systems  Company 
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BondwellS 

Bondwell  induslrial  Co.  Inc. 

47358  Fremoni  Blvd. 

FrerntwlXA  94538 
(415)490-4300 

List  Price:  With  one  3'/:-lnch  disk  drive, 

5 1 2K  RAM . 300-bps  modem.  $ 1 .295;  exter- 
nal 3'/j-inch  Otjppy  disk  drive.  S399.95;  ex- 
ternal 5'/4-inch  Ooppy  disk  drive.  $379.95: 
carrying  case.  $39.95:  printer  cable.  $29.95: 
serial  cable,  $29.95. 

In  Short:  A ctHnpacI  but  uninspiring  ma- 
chine with  limited  features  and  poor  key- 
board. Keep  looking. 

CinCtEeTSONREADFRSERVlCE  CARD 


the  machine  conceals  serial  and  parallel 
ports,  plus  an  interface  for  an  external 
disk  drive.  The  panel  is  hinged,  so  you 
can't  lose  it.  Nice  touch,  but  for  some 
rea.son  the  little  panel  covering  the  RGB 
and  video  interfaces,  which  are  inexpli- 
cably located  on  the  side  of  the  machine 
instead  of  along  the  back  with  the  other 
ports,  is  not  attached.  It’s  also  difficult  to 
snap  back  in  place. 

The  two  jacks  themselves  are  handy, 
but  the  labels  "telco"  and  "lelset"  remain 
a complete  mystery.  They're  never  men- 
tioned in  the  documentation,  which  de- 
votes almost  70  pages  to  the  communica- 
tions function  alone  and  also  features  some 
incredibly  detailed  full-page  flowcharts, 
such  as  the  "Line  Connection  Mexie  Oper- 
ation Chart,"  which  is  only  slightly  mote 
complicated  than  a London  Underground 
map. 

Battery  life  is  rated  at  6 hours,  and 
la.sted  5.8  hours  in  our  access-intensive 
testing. 

An  unkind  colleague  .said  reading  the 
Bondwell’s  screen  is  like  "looking 
through  a Jello  salad."  I wouldn't  go 
quite  that  far — the  display  is  small,  but 
it’s  pretty  legible.  There's  a switch  to 
turn  off  the  backlighting,  presumably  to 
save  power,  but  there's  not  much  point 
since  you  can’t  see  the  .screen  without  the 
backlighting. 

This  isn’t  even  the  cheapest  laptop  on 
the  market.  Dalavue's  Spark,  which  lists 
at  $995,  gives  you  a better  screen  and 
keyboard,  more  memory,  and  more  op- 


tions. That  the  more  expensive  machines 
in  this  roundup  are  superior  to  the  Bond- 
well  goes  without  saying. 

Reviewing  a less-than-inspiring  prod- 
uct is  a sad  task,  especially  since  the 
Bondwell  is  an  oddly  compelling  little 
machine.  Maybe  it's  the  perfect  nerd  lap- 
top, with  its  weird  eomm  program  and 
squinty  screen,  but  1 just  can't  recom- 
mend it  when  there  are  so  many  better 
laptops  around.  Sorry.  Mom. 

— Nora  Georgas 


COMPAQ  CXkMPUTER  CORP. 

Compaq  Portable  III 

Compaq  UK>k  a good  idea — the  lunchbox 
computer — and  made  it  one  of  the  best- 
performing machines  on  the  market, 
whether  it  has  a handle  or  not.  Compaq 
Computer  Corp.’s  Portable  III  distin- 
guishes it.self  with  an  80286  processor. 
12-MHz  clock  speed,  and  a hard  disk 
you'd  be  proud  to  have  on  your  desktop 
machine.  In  fact,  the  Portable  III  beats 
the  typical  PC  AT  in  every  performance 
test.  The  only  area  where  it  takes  a back 
seat  to  conventional  machines  is  in  ex- 


pansion slots:  except  for  two  proprietary 
slots,  it  doesn't  have  any. 

Lack  of  slots  isn't  really  a problem  for 
most  users.  You  can  put  up  to  6.6  mega- 
bytes of  RAM  into  the  machine  in  one 


■ Compaq  took  the 
lunchbox  computer  and 
made  it  one  of  the  best- 
perfoiTning  machines  on 
the  market. 

proprietary  slot  using  compact,  single- 
inline memory  modules  (SIMMs).  Like- 
wise, it  accepts  a 1,200-bit-per-second 
Hayes-compatible  modem  in  another 
proprietary  slot.  And,  of  course,  it  has  a 
serial  port,  a parallel  port,  and  a CGA- 
compatible  RGB  monitor  port.  That 
about  covers  most  needs. 

I'd  like  to  see  a bus  mouse  jack  and 
EGA  color  support  instead  of  CGA,  but 


The  Compaq  Portable  III  is  smaller  yet  more  powerful  than  its  ancestors.  The  brilliant  gas  plasma 
display  is  of  desktop  quality,  and  it  pivots  to  a wide  variety  of  viewing  angles.  An  fK)286  processor 
and  harddisk  make  this  lunchbo.x  machine  a true  AT‘Cla.ss portable. 
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Now  Your  Small  PC  Network  Can  Have 
Big  Network  Connections. 

CROSSTALK'  Network  Version  opens  a wide  world  of  communications  potential  for  any  user 
on  your  IBM  PC  Network,  Token  Ring  Network,  or  other  NETBIOS-compatible  network  Any 
computer  on  your  network  can  share  1 or  2 modems  and  phone  lines,  plus  something  just  as 
important— the  flexibility  and  range  of  communication  that  CROSSTALK  is  famous  for. 

CROSSTALK  gives  any  workstation  a wide  range  of  terminal  emulations  and  protocols,  to 
allow  file  transfer  with  other  PCs,  other  PC  networks,  minis,  and  mainframes.  It  also  speeds 
error-checked  file  tramsfer  within  the  network,  at  high  speed,  without  going  through  the  server. 
Our  network  version  has  all  the  user  convenience  you’ve  learned  to  expect  from  CROSSTALK 
Menu  or  command.  Help  system.  Simple  language.  Automated 
script  files. Ask  your  dealer  about  it.  Or  write  for  details. 

Digital  Communications  Associates.lnc  / 1000  Holcomb  Woods  Parkway 
RosweU,  Georgia  30076/ 1(800124 1-6393 

CROSSTALK  is  s ragtstsrsd  trsdsmark  of  Digits!  Communications  Associalas.  Inc 
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Pickacard 


Toshiba®  gives 
T3100®  users: 

Modem  (Suggested  List,  $399*) 

• 1200/300  Baud  Internal  Hayes®compatible  Modem 
No  communications  software 

Memory  Card  (Suggested  List,  $1,699*) 

■ 2 Megabytes  Regular  Dumb  (Extended)  Memory 
No  EMS  software  (This  board  can’t  use  EMS  anyway) 


Megahertz  gives 
T3100  users: 

Easyralk®EMS/T1200 

■ 1200/300  Baud  Internal  Hayes-compatible  Modem 

■ Crosstalk'^  Commnnications  Software  inclnded 

■ 1 Megabyte  Smart  (Can  be  Extended  or  Expanded) 
Memory 

■ EMS  Software(Lotns®/Intel®/Microsoft® 
Specifleation)  inclnded 

■ Two-year  Warranty 

■ Easy  Installation— Only  One  Board  to  Install! 

■ Easy  Operation— Software  Helps  You 

■ Two  Products  on  One  Internal  Board 


’nuff  said. 

Already  made  the  mistake? 

Save  $300.  Send  us  yourlbshiba  modem  and  $699,  we’ll 
send  you  an  EasjlTalk  EMS/T1200  with  CRO^yTALK. 


MH? 

Megahertz  Corporation 

2681  Parley’s  Way  Salt  Lake  City,  UT  84109  (801)485-8857 

f Asubsidiary  of  Vector  Development  Inc.,  a public  company 

For  more  information  and  a 
dealer  in  your  area,  call  toll-free 

1-800-338-8726 

’POcn  frdcnToMmPnrc  LM  aof  Apnl  I,  IBR7 

AhorotuMititf  w«hlt»rCIUD2H6.T>m$wmit»nia»eifnwiwri  TciMm.  TSHXt— ToahBm 
ABFtna.lAr  E4«yT<lt.-McfahpmCorp<mtas  ('n>uulk-MA  Lmid  — LM«t Drwtopmpnt 
C<«piirtlwn  Intel -iMcICnrpnraluin  Mrmwifl  - MirniwO  CMponlion  GRID-Grtd  SnlCAk 


EasyTalk 
EMS/T1200 
for  the 

Toshiba  T3100 
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■ LAPTOPS 


that’s  a quibble.  Once  you  have  an  inter- 
nal modem,  you  can  use  the  serial  port 
for  a mouse.  And  if  that's  still  not 
enough,  you  can  add  the  optional  expan- 
sion chassis,  which  takes  two  full-size 
PC  AT  expansion  boards.  Thanks  to  in- 
telligent design,  the  expansion  module 
clips  and  unclips  positively  and  reliably. 
So  it’s  perfectly  natural  to  have,  say,  a 
network  card  and  a high-resolution 
graphics  card  in  there  for  office  work, 
and  simply  leave  the  expansion  module 
behind  when  you  hit  the  road. 

The  Portable  Ill’s  most  notable  fea- 
ture is  its  gas  plasma  display.  The  bright 
orange  screen  measures  5.5  inches  by 
8.5  inches,  roughly  equivalent  to  a 12- 
inch  CRT  monitor.  Its  640-  by  400-pixel 
resolution  produces  crisp,  clear  charac- 
ters. The  display  is  as  readable  as  a CRT 
in  any  lighting  conditions,  and  has  a far 
wider  viewing  angle  than  the  LCDs 
found  on  most  portables.  It’s  comfort- 
able for  long  viewing  periods. 

My  only  reservation  about  the  screen 
is  its  ability  to  translate  colors  into 
brightness  levels.  Our  standard  colorbar 
test  came  out  as  a screenful  of  orange 
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The  Compaq  Portable  III  makes  it  pos- 
sible for  workaholics  to  take  a vaca- 
tion.— Gus  Venditto 

$4,999?  Twelve-MHz  speed  has  its 
price,  and  I’m  not  buying.  Buy  a Spark 
and  an  IBM  PS/2  Model  50  for  the 
same  price. — Mitt  Jones 

If  you  can  have  only  one  PC  for  the  of- 
fice and  out  in  the  field,  the  Portable  III 
may  be  the  best  combination  for  well- 
heeled  power  users.  Be  sure  to  pop  for 
the  expansion  box,  an  EGA  card,  and  a 
Multisync  monitor  for  the  office,  be- 
cause plasma  displays  aren’t  quite  there 
yet. — Bill  Howard 

The  first  question  is  whether  you  can 
make  up  the  time  you’ll  waste  schlep- 
ping this  Godzilla  by  being  able  to  run 
your  programs  a little  faster.  The  sec- 
ond is,  who  can  be  bothered  any  longer 
with  the  Portable  11'.’ — Paul  Stafford 


with  a light  rectangle  and  a dark  rectan- 
gle. Programs  perform  best  on  the  Porta- 
ble III  when  they’re  installed  for  mono- 
chrome. 

In  use,  the  Portable  III  is  exactly  what 
you’d  expect;  it  weighs  the  most,  and  it 
does  the  most.  You  also  pay  top  dollar 
for  top  performance.  In  Compaq’s  newly 
abbreviated  lineup,  it  takes  the  lead  as 
the  top-performing  portable  computer 
from  the  venerable,  heavy  (and  retired) 
Portable  286. 

At  20  pounds,  the  Portable  III  is  the 
heaviest  machine  we  tested,  but  it’s  well 
balanced  and  packs  away  easily  under  an 
airplane  seal  or  in  the  overhead  compart- 
ment. It  isn’t  my  first  choice  for  every- 
day travel — that  honor  belongs  to  bat- 
tery-powered machines — but  when  you 
need  the  power,  there’s  no  substitute. 

Compaq  is  rightly  famous  for  its  IBM 
compatibility.  Indeed,  it  has  been  far 
more  conscientious  than  IBM  in  preserv- 
ing the  “PC  standard.’’  The  Portable  III 
is  no  exception  to  this  attitude.  The  ex- 
pansion slot  ran  every  board  we  tried  in 
it,  including  network  cards,  modems, 
memory  boards,  and  a 3270  adapter.  The 
machine  automatically  slows  to  8 MHz 
when  you  start  programs  from  the  floppy 
disk,  so  as  not  to  be  tripped  up  by  archaic 
copy-protection  schemes.  You  can  speed 
it  up  again  from  the  keyboard. 

The  keyboard  has  only  ten  function 


keys.  This  might  become  a drawback, 
because  although  there  isn’t  yet  any  com- 
mercial software  that  uses  the  FI  I and 
F12  keys  found  on  IBM’s  enhanced  key- 
board, there  likely  will  be,  since  the  en- 
hanced keyboard  is  now  IBM’s  only  key- 
board. Some  revile  Compaq  keyboards 
for  being  light  or  mushy.  But  you  can 
type  quickly  and  accurately. 

Likewise,  I’ve  heard  others  disparage 
the  Portable  Ill’s  looks.  The  pop-up 
screen  and  squarish  configuration  strike 
them  as  unlovely,  to  which  I can  only 
say.  Who  cares?  Form  follows  function. 
The  beauty  of  this  machine  is  on  the  in- 
side and  is  embodied  in  its  fitness  for  pur- 
pose. It’s  still  very  much  a 5'/<-inch 
world  out  there.  Most  users  don’t  want  to 
be  bothered  with  the  hassles  of  disk  for- 
mat conversion,  serial  cables,  and  the 
like,  especially  when  they’re  on  the  road. 
The  Portable  III  isn’t  for  everybody.  But 
if  speed  is  what  you  need  and  you  do  your 
computing  within  10  feel  of  an  electrical 
outlet,  there’s  no  better  choice, 

— Bill  Machrone 


DATA  GENERAL  CORP. 

Data  General 
One/Model  2T 

I was  beginning  to  get  tired  of  the  old 
Data  General  One.  Its  screen  was  so  dim 
it  inspired  one  of  the  industry’s  most  be- 
loved jokes  (“Is  it  on?’’);  its  keyboard 
was  best  suited  to  midgets,  and  everyone 
and  his  cousin  was  offering  a better  fea- 
ture mix  for  a lower  price. 

Then,  last  year  the  minicomputer  gi- 
ant rumbled  to  life  and  gave  birth  to  a mi- 
nor miracle:  Data  General  Cotp.’s  Data 
General  One/Model  2.  The  DG  One/2 
was  most  noticeable  for  having  the  long- 
est name  in  laptops.  It  was  basically  the 
same  old  machine,  but  you  could  choose 
between  a readable  LCD  and  battery  op- 
eration or  a very  readable  electrolumi- 
nescent display  and  AC-current  compati- 
bility, and  a price  that  at  least  had  not 
gone  up. 

Neither  of  these  poor  machines  pre- 
pared me  in  the  slightest  for  the  metal  DG 
is  now  peddling.  The  Data  General 
One/Model  2T  is  remarkable — not  in 
comparison  to  its  competition,  but  in 
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A 10-megabyte  bard  disk  option  is  one  of  the  new features  of  the  updated  Data  Generai  One/ Model 
2T.  The  backlit  screen  is  at  least  tall,  if  run  particularly  vibrant.  At  $2,1195  with  hard  disk,  the  DG 
One  is  price  competitive  with  ttther  hard  disk  laptops,  though  not  as  speedy. 


comparison  to  its  own  past  versions.  It  is 
a revolutionary  catch-up  effort  for  a com- 
pany that  had  fallen  behind  and  seemed 
committed  to  staying  there.  Finally,  a 
modem  laptop  out  of  Data  General! 

Check  out  these  features:  a 7. 16-MHz 


COUNTERPOINTS 


Yes,  I'm  the  guy  who  said  the  la.st  time 
we  reviewed  a DG  One  that  I'd  start  us- 
ing a smaller  keyboard  when  my  fin- 
gers got  smaller.  But  the  screen  is  mag- 
nificent, and  it  makes  me  forgive  an 
awful  lot.  Actually,  if  it's  the  only  key- 
board you  ever  u.se,  you'll  adjust  with 
no  problem.  If  you  switch  back  and 
forth  between  your  office  and  road  ma- 
chines, you're  more  likely  to  hit  incor- 
rect keys  on  both  of  them  until  you  ac- 
commodate. The  Model  2 is  a laptop  to 
be  reckoned  with. — Bill  Machrone 

Data  General  improves  the  DG  One  by 
a substantial  amount  every  year.  It  still 
doesn't  come  up  to  par  with  its  compe- 
titors.— Gus  'Venditto 


80C88  microprocessor.  5I2K  bytes  of 
RAM  standard  expandable  to  2 mega- 
bytes, parallel  port  and  choice  of  RS-232 
and  RS-422  serial  ports,  backlit  LCD,  re- 
movable battery,  one  standard  3!/2-inch 
720K-byte  floppy  and  one  optional  flop- 
py or  10-megabyte  hard  disk,  numeric 
keypad,  and  two  tiny  I/O  slots  for  adding 
external  graphics  output,  extra  ports,  ex- 
ternal floppies,  or  whatever  else  DG 
comes  up  with.  Except  for  a built-in  mo- 
dem (DG's  is  1 ,200  bps,  includes  a 
handy  acoustic  coupler,  and  costs  $400) 
and  built-in  RGB  output,  it's  safe  to  say 
the  Model  2T  is  now  at  least  a contender 
in  the  features  race  that  rages  in  the  lap- 
top market.  The  prices  are  even  rea.son- 
able:  the  basic  unit  goes  for  $1 ,895.  ris- 
ing to  $2,895  for  a hard  disk  model. 

Some  of  the  Model  2T's  technology  is 
pretty  outrageous,  too.  In  the  quest  to 
curb  battery  thirst.  Data  General  has  put 
a lot  of  hardware  features  under  software 
control.  Mode  commands  can  shut  down 
either  port,  the  RGB  card,  or  the  hard 
disk.  The  display's  backlighting  has  four 
keyboard-selectable  brightnesses,  each  a 
little  more  readable,  but  each  a little 


more  power-thirsty.  The  battery  re- 
charges in  about  12  hours  (you  can  u,se 
the  machine  while  it's  recharging),  and 
drains  in  about  5 (depending  on  back- 
lighting and  other  demands).  You  can 
also  buy  a "quick  charger"  that  will  re- 
charge fully  in  2 hours.  As  the  power  gets 
low,  a warning  message  pops  on-screen, 
using  the  25th  line  that  PC  .software  not 
adapted  specifically  for  the  DG  One 
can't  use. 

The  hard  disk  is  a techno-wonder — a 
piated-media  JVC  whose  head  automati- 
cally parks  after  5 seconds  of  inactivity. 
At  150-milliseconds  average  access 
time,  it's  no  Speedy  Gonzales,  but  it 
takes  a Ricochet  Rabbit-like  pounding 
without  a head  crash,  even  while 
powered  up.  Also  useful  is  the  two-slot 
internal  expansion  bus  (three,  since 
there’s  a separate  slot  for  pop-in  RAM ) , 

A laptop  is  only  as  gotxl  as  its  display, 
and  the  2T's  is  really  not  bad.  Backlit  at 
full  strength,  readability  is  good  in  all 
light,  though  it  doesn't  compare  to  the 
wonders  sported  by  the  Zenith  Z- 1 83  and 
AC-powered  Toshiba  T3 100.  Readabili- 
ty suffers  at  lower  levels  of  luminescence 
but  still  remains  tolerable.  Unlit,  it's  bet- 
ter than  the  Zenith  in  the  same  state,  but 
you  need  pretty  good  light  to  get  any 
work  done.  Contrast  and  reflectivity  are 
decent,  but  not  quite  as  g<xxl  as  that  of 


FACT 


F I L K 


Data  rieiwral  One/Model  2T 
Data  General  Corp. 

4400  Computer  Dr. 

Westbont.MAOISSI 

(617)366-8911 

List  Price:  With  5 1 2K  RAM  and  one  316- 
inch  floppy  disk  drive.  $1 .695;  with  5 1 2K 
RAM  and  two  floppy  disk  drives.  $ 1 .895; 
with5l2K  RAM. one  (loppy  disk  drive.  10- 
Mbylc  hard  disk  drive.  $2,895;  external  5'/4- 
inch  floppy  disk  drive.  $795;  quick  charger. 
$95;  300/1 .200-bps  modem  $4(X);  memory 
expaaskxt  cards:  256K.  $2(N).  I Mbyte. 
$495. 2 Mbytes.  $895. 

In  Short:  At  last,  a competitive  laptop  fmm 
Data  General.  iLs  keyboard  still  has  prob- 
lems. but  the  price  is  reasonable  and  the  list 
of  features  long. 

CIRCLE  671  ON  READ&R  SERVICE  CARO 
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NcfvellHas  A 
New  Calling  Card 
For  LAN  Service. 


Our  new  calling  card  has  one 
aim— to  help  you  call  on  us  when 
you  have  a question  or  problem 
with  a LAN  product.  One  phone 
call  will  put  you  in  touch  with 
our  Net^^hre®  Services  Division,  the 
branch  of  Novell  expressly  created  to  support  and 
service  all  hardware  and  software  products  on  your 
NetV\hre  LAN. 

At  Your  Service. 

Novell  dedicated  years  of  hard  work  to  the 
development  of  the  networking  industry’s  most 
innovative,  hi^-performance  LAN  products.  And 
with  the  Net\^hre  Services 
Division,  NoveD  has  dedicated 
extensive  resources  to  the  sup- 
port of  all  hardware  and  software 
pnxlucts  on  Net^hre  LANs. 

Always  on  Call. 

When  you  call 
1-800-LANSWER, 
anytime,  day  or  night, 
you’ll  reach  a 
Netl^hre  Service 
Representative.  The 
First-class  service  Service  Representative 
for  your  first-class  LAN.  will  see  to  it  that  your 


questions 

are  answered  and  your  problems  are  solved, 
regardless  of  where  you  purchased  your  LAN.  But 
that’s  not  all.  By  calling  1-800-LANSWER,  you  gain 
access  to  the  full  range  of  services  provided  by  the 
Netl\hre  Services  Division.  Services  like  our 
24-hour  toll-free  number,  technical  telephone 
support,  on-site  technical  support  and  attractive 
service  agreements. 

The  Call  To  Action. 

The  NetWare  Services  Division  has  been  called 
into  action  to  meet  the  service  and  support  needs  of 
Net^hre  users  everywhere.  So  if  you  have  a 
question  or  problem  concerning  products  for  your 
NetWare  LAN,  contact  the  Net^^hre  Services 
Division  at  1-800-LANSWER.  The  number  is 
staffed  around  the  clock.  And  remember,  the  call’s 
onus. 

NOVELL 


Milestones  Ahead. 


»1 987  Novell.  Inc.,  World  Heodquorters,  122  East  1 700  South.  Provo.  Utah  84601  (801 ) 379-5900 
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the  Toshiba  T1 100  Plus.  This  is  not  the 
best  laptop  screen  available,  but  it  offers 
more  options  for  different  light  condi- 
tions and  battery  levels  than  any  of  the 
others  do.  If  we  were  handing  out  an 
award  for  the  most-improved  display, 
the  2T  would  win  by  a mile. 

Too  bad  I can't  say  the  same  for  the 
keyboard.  It  still  stinks.  I suppose  you 
can  get  used  to  anything,  but  in  this  case 
I'd  rather  not.  The  layout  is  the  usual 
compromise:  embedded  numeric  key- 
pad. “SpcI"  key  for  getting  the  Home. 
End.  PgUp,  and  Pgdn  functions  on  the 
arrow  keys  to  work,  and  miniature  func- 
tion keys.  What's  really  objectionable 


■ If  we  were  handing  out 
an  award  for  the  most- 
improved  display,  the  DG 
One  would  win  by  a mile. 


about  the  2T's  keytxrard.  though,  is  that 
it  has  too  many  keys.  Or  is  it  too  little 
space'.’  You  get  the  idea.  The  keytops  are 
both  too  small  and  too  close  together,  re- 
sulting in  mure  annoying  typos  than  you 
want  to  know  about.  And  while  I prefer  a 
noisy  IBM-type  keyboard  in  a desktop 
computer.  DG's  clicking  keys  will  make 
boors  out  of  users  so  inconsiderate  as  to 
type  on  them  in  public  spaces  (unem- 
ployed btxrrs  if  they  try  taking  notes  in 
meetings  with  the  boss). 

I admit  I'm  automatically  prejudiced 
against  anything  bigger  and  heavier  than 
the  Tandy  Model  100.  The  2T  is  in  the 
same  gargantuan  class  as  its  competition, 
and  that's  tcxrbig  for  anyone  who  likes  to 
travel  light.  DG's  $99  carrying  ca.se  is 
only  an  option  in  the  sen.se  that  you  have 
to  pay  extra  for  it;  attempt  to  lug  this 
monster  by  the  handle  only  if  you're  not 
.satisfied  with  the  length  of  your  arms. 

The  features  are  abundant.  The  price 
is  acceptable.  The  screen  is  readable. 
DOS  3.2  and  a I -year  warranty  are  in- 
cluded. After  years  of  lying  around  get- 
ting kicked  by  the  competition.  DG  has 
finally  proven  it  can  solder  up  some  pret- 


ty good  technology  when  it  puts  its  mind 
to  it.  Despite  its  weight  and  its  (exple- 
tive-deleted) keyboard,  the  Data  General 
One/Model  2T  at  the  very  least  shows 
that  Data  General's  heart  is  in  the  right 
place. — Paul  Stafford 


DATAVl'ECORP. 

Datavue  Spark 

Marketing  people  are  an  interesting 
breed.  They  are.  for  the  most  part,  a cre- 
ative bunch  of  people  who  spend  an  aw- 
ful lot  of  time  devising  schemes  and 
strategies  to  make  a product  enticing  and 
salable  to  a specific  class  of  consumer. 
Take  Datavue  Corp.'s  Datavue  Spark, 
for  example.  Its  name  gives  away  the 
marketer's  intentions.  "Spark"  is  a 
spunky  moniker  aimed  at  grabbing  the 
"go  ahead"  business  and  consumer  us- 
ers. And  it's  a perky  little  machine — sort 
of  the  Mary  Hart  of  IBM-compatible  por- 
tables. 

Although  Datavue  considers  the 
Spark  an  entry-level  machine  designed 
for  the  first-time  laptop  user,  its  8()C88 
microprtK'essor  has  a peppy  selectable 
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Datavue  Spark 
Datavue  Onp. 

One  Meca  Way 
Nt>ivittss.  GA  3(1093-2919 
<404)564-5668 

List  Price:  With  supertwisi  LCD  screen. 
3'/i-ineh  720K-byie  disk  drive.  384K  RAM. 
4.77-  and  9.54-MHz  speeds.  IX)S  2.  H . 
S995  . OptUms  include  eleclit)luminescent 
backlit  screen.  $125: 3'/2-inch  disk  drive. 
S200;  internal  300/ 1 .200-bps  miKlem.  $325: 
external  5'/4-inch  disk  drive.  $210: 256K 
menrory  biwird.  $130:  carrying!  case.  $75. 

In  Short:  An  under-$  I .(KN)  laptop  competi- 
tive with  the  NBC  MultiSpecd  and  Toshiba 
Tl  KXIPlus  in  perl onnafK'e  and  features,  but 
really  beats  the  bunch  on  price. 
CinCLESTOONBEADEnSERVlCECAnO 


9.54-MHz  processor  speed  (4.77  MHz 
on  the  low  end),  matched  only  by  the 
NEC  MultiSpecd.  And  with  its  $995 
base  price,  it’s  $3(X)  cheaper  than  its 
closest  price  competitor — the  slovenly 
Bondwell  8. 

Cased  in  dusky  gray  plastic,  the  Spark 
is  an  unobtrusive  machine  comparable  in 


^ rfTTrrrfTTKTi 


Priced  at  $995  with  one  disk  drive,  the  Datavue  Sp<irk  is  setting  a new  standard for  the  low  end  of 
the  laptop  market.  Its  80C88  proc  essor  has  a 9.54-MHz  clock  speed,  comparable  to  the  NEC 
MultiSpeed.  The  Spark’s  display  is  weak,  hut  an  electroluminescent  option  is  available. 
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weight  and  size  (though  it's  an  inch  long- 
er) to  the  Toshiba  Tl  100  Plus.  Its  flip-up 
screen  locks  down  at  the  front  and  has  ex- 
cellent range  of  motion.  You  can  lay  it 
back  flat  against  the  case,  pull  it  up 
straight,  or  angle  it  anywhere  in  be- 
tween. The  drives  are  housed  on  either 
side  and  to  the  rear  of  the  machine,  with 
the  monitor,  serial,  and  parallel  ports 
laid  out  along  the  back  end.  A screen 
brightness  adjustment  wheel  is  set  on  the 
right  below  the  keyboard  and  in  front  of 
the  power  switch.  The  AC  adapter  plugs 
in  at  the  rear.  All  in  all,  the  Spark  is  a 
clean-cut  laptop  in  its  style  and  design. 

But  the  Spark's  not  just  an  empty  suit. 
Along  with  the  16-bit  80088,  there's  a 
CMOS  version  of  the  8087  coprocessor 
installed  as  standard  equipment.  The  re- 
view model  had  a healthy  setup:  two 
720K-byte  3'/2-inch  drives,  640K  bytes 
of  RAM,  and  a supertwisted  LCD.  The 
weakest  link  in  this  lineup  is  the  display, 
which  was  fine  under  bright  office  light- 
ing but  a real  eyestrainer  in  less-than-op- 

COUNTERPOINTS 

With  its  $995  price  tag,  the  Datavue 
Spark  will  attract  a lot  of  attention.  It's  a 
nice,  serviceable  machine,  a little  flim- 
sy, but  the  deep  discounting  on  compet- 
itors with  more  features  is  bound  to 
blunt  the  assault. — Bill  Machrone 

Slightly  odd  keyboard  layout  aside,  the 
Spark  hit  the  mark:  great  keyboard  feel, 
9.54  MHz,  and  lively  display  for 
$995. — Mitt  Jones 

If  Datavue  wants  to  be  in  the  major 
leagues  permanently,  it  should  pay 
more  attention  to  quality  control. 

— Bill  Howard 

The  Spark  has  the  mix  of  features  most 
people  are  looking  for  in  a laptop:  a de- 
cent screen,  good  size,  light  weight, 
good  keyboard,  acceptable  speed,  and 
outstanding  price. — Gus  Venditto 

The  closest  thing  to  a disposable  laptop 
that’s  ever  been  invented.  The  price  is 
right,  but  somehow  I’d  rather  it 
weren’t. — ^Paul  Stafford 


timal  conditions.  Fortunately,  Datavue 
has  an  electrolumi.scent  backlit  screen 
option  available  for  $125.  For  an  even 
brighter  view  of  laptop  work,  the  Spark 
has  RGB  (controlled  by  a 16-color 
V6355  chip)  and  monochrome  ports  with 
standard  connectors. 

The  77-key  keyboard  has  a solid,  pro- 
fessional feel  on  a par  with  the  NEC  Mul- 
tiSpeed,  the  Toshiba  Tl  100  Plus,  and  the 
Zenith  Z-183  Portable  PC.  The  layout  of 
the  keys  is  easily  readable  and  reachable. 
You  don’t  have  to  get  into  any  finger 
gymnastics  to  get  to  all  the  important 
keys.  Ten  programmable  function  keys 
stretch  across  the  top.  A numeric  pad, 
toggled  with  a left-hand  function  key  or 
NumLock,  is  built  into  the  letter  keys. 
Directional  cursor  keys  are  separated 
from  the  key  layout  to  the  lower  right  of 
the  board. 

Custom  system  configurations  can  be 
accessed  either  at  power-on  or,  for  at- 
work  selections,  through  Ctrl-Left  Shift 
key  combinations.  The  primary  configu- 
ration at  initial  power-on  steps  you 
through  the  default  setup.  Then,  hitting 
Ctrl-R  lets  you  reconfigure  for  other 
drives,  clock  speeds,  monitor  hookup, 
and  port  activation.  There  are  some  other 
key-selectable  options  that  can  be 
changed  anytime  while  you’re  working. 
For  example,  to  swing  through  and 
choose  one  of  the  five  LCD  palettes,  you 
toggle  the  screen  you  want  with  the  Ctrl- 
Shift-S  key  combination.  One  simple 
and  often  overlooked  custom  setting  is 
volume  control  on  what  manufacturers 
like  to  call  audio  feedback,  and  what  I 
like  to  call  annoying  beeps.  If  you  want  a 
truly  reserved  laptop,  traveling  beepless 
is  the  only  way  to  go. 

Armed  with  640K,  a second  drive 
(and/ora  RAM  drive).  Datavue’s  Spark 
has  more  than  enough  hardware,  memo- 
ry muscle,  and  battery  life  to  handle  es- 
sential on-the-road  word  processing  and 
spreadsheet  work.  We  encountered  no 
problems  running  1-2-3  or  XyWrite . 
Communications  should  also  be  trouble- 
free  since,  for  an  extra  $325,  you  can  buy 
an  internal  300/1 ,200-bps  Hayes-com- 
patible modem  with  two  RJ- 1 1 plugs  that 
are  supplied  with  Crosstalk  XVI . 

Originally  announced  in  November 
1 986,  the  Spark  has  been  slow  getting  to 


the  store  shelves.  Datavue  said  ship- 
ments to  dealers  were  to  have  begun 
April  15,  with  backorders  continuing 
sometime  into  May. 

According  to  the  Datavue  folks,  an- 
other soon-to-be-shipped  portable,  the 
modular  Snap  I -f  I , is  slated  for  sophisti- 
cated laptop  users.  Designed  to  be  bro- 
ken down  into  two  parts,  a laptop  front 
end  and  a plug-in  expansion  box  holding 
either  dual  3 '/2-inch  drives  or  a 20-mega- 
byte  hard  disk,  the  Snap  1 + 1 comes  with 
5I2K  bytes  of  standard  memory,  one 
half-card  expansion  slot,  a choice  of 
three  changeable  screens  (including  an 
amber  gaslit  screen),  a full  array  of  ports, 
and  4.'77-MHz  speed  for  a base  price  of 
$2,095.  Should  be  nice  if  Datavue  can 
work  out  the  kinks  in  the  Snap’s  distribu- 
tion pinch. 

But.  the  world  being  what  it  is,  you 
have  to  take  what  you  can  get.  And  if  you 
can,  light  a fire  under  your  dealer  to  get 
you  a Datavue  Spark.  It’s  a worthy  buy. 
— Greg  Pastrick 


GRID  SYSTEMS  CORP. 

GRiDLite 

Want  a laptop  that  doesn’t  make  you  look 
like  those  nerds  who  carried  a vinyl-cov- 
ered Executive  Snap-Lok  briefcase  all 
through  college?  A machine  you  don’t 
have  to  sneak  into  the  airplane  bathroom 
to  use,  ducking  your  head  to  escape  the 
contemptuous  snorts  of  fellow  travelers? 

If  you  routinely  wear  pocket  protec- 
tors and  those  little  elastic  strips  that  hold 
your  glasses  on,  go  ahead  and  buy  one  of 
the  boring  beige  knee-bashers  you  see  all 
around  you.  But  if  you  want  a little  style, 
head  for  a GRID  Systems  Corp.’s  sales 
office  and  check  out  the  new  GRiDLite. 

GRiD’s  been  in  the  laptop  computer 
business  since  1982,  when  it  introduced 
the  Compass,  an  $8,000  10-plus-pound 
portable  sheathed  in  black  magnesium. 
Since  then.  GRiD  machines  have  be- 
come progressively  slimmer  and  more 
.sophisticated.  Today,  the  line  includes 
the  hard-disk,  gas-plasma-display 
GRiDCa,se  series  .specially  “hardened” 
for  field  use,  and  the  lighter,  low-cost 
GRiDLite. 

A sort  of  GRiDCase  sport  model,  the 
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The  GHiD  Systems  GRiDLiie  is  yet  timuher  sleek  portable  from  the  company  that  has  always  made 
the  hest-Undtinf;  laptops.  This  machine  accoirnmnlates  only  one  floppy  drive,  offerinjt  instead 
e.tpandedROM  .space  for  utilities.  An  external  floppy  disk  drive  is  available  as  an  option. 


GRiDLite  weighs  only  9.7  p<5unds.  has  a 
supertwisl  LCD  screen,  and  has  a ease  of 
matte  blaek  plastie.  Its  $1 .795  base  price 
ineludes  I28K  bytes  of  RAM  (expand- 
able to  640K).  a single  3'/r-ineh  floppy 
disk  drive.  There's  also  a carrying  case 
and  a slim  manual  that  will  gel  you  up  to 
speed.  DOS  3.2  costs  $150.  and  GRiD's 
InteGRiD  interface  software  is  $95.  Both 


COUNTERPOINTS 


Mow'd  they  make  the  GRiDLile's 
screen  so  gixKl?  Toshiba,  NEC,  eat 
your  hearts  out. — Bill  Howard 

The  Backspace  key  ItKation — right- 
most key.  top  row — spoils  an  otherwise 
nice  machine. — Mitt  Jones 


are  accompanied  by  hefty  binders  of  doc- 
umentation. 

You  ean  add  as  much  as  a megabyte  of 
EMS  and  a megabyte  of  RAM,  and  four 
ROM  sockets  are  available  for  applica- 
tions software.  A $495  Hayes-compati- 
ble 1 .2(X)-bii-per-second  modem  com- 


pletes the  kit.  There's  also  a $295 
Epson-made  external  3'/3-inch  floppy 
disk  drive  whose  slim  design  comple- 
ments the  GRiDLiie.  It's  black,  of 
course. 

You'll  have  to  make  a little  extra  ef- 
fort to  find  a GRiDLite  (but  the  same  is 
true  of  an  Aston-Martin  DB-6).  GRiD 
sells  only  through  its  22  direct  sales  of- 
fices in  Europe  and  North  America.  Em- 
phasis is  on  corporate  contracts,  and 
GRiD  will  customize  software  and  bum- 
in  ROMs  (there's  a $50  bum-in  fee  for 
each  chip),  provide  on-site  user  training 
and  support,  and  arrange  volume  dis- 
counts for  large  orders. 

If  you're  tired  of  laptop  computers 
that  look  like  sewing  machines  or  require 
upper  legs  as  long  as  Patrick  Ewing's,  it 
might  be  worth  a trip  to  one  of  tho.se  22 
sales  offices.  With  its  subtle,  sloping, 
jet-black  case,  the  GRiDLite  won't  tempt 
you  to  deny  ownership  when  it  rolls 
through  the  security  check  at  the  airport. 

At  I3'/4  by  1 1 '/i  by  Vh  inches,  the 
matte  black  plastic  case  of  the  Japanese- 
made  GRiD  is  the  sleekest,  most  stream- 
lined laptop  computer  around.  Circuitry. 


battery  pack . and  ROM  chip  sockets  are 
concealed  by  a slide-off  panel  behind  the 
lid  of  the  machine.  Even  the  GRiDLite's 
back  panel,  with  its  RGB.  serial  and  par- 
allel outputs,  and  external  fioppy  disk 
drive  interface,  is  discreetly  hidden  be- 
hind a clever  flop-down  panel  that  can  be 
used  as  a little  stand  to  elevate  the  key- 
board almost  an  inch  off  a desktop  and 
provide  a better  typing  angle. 

The  GRiDLite's  solidly  constmcted 
top  opens  up  to  reveal  a fsVi-  by  S'/i-inch 
sereen — bigger  than  any  other  reviewed 
here.  The  blue-on-green  enhanced  LCD 
(GRiD  says  it  was  the  first  to  implement 
supertwist  technology  in  a laptop  screen) 
is  so  legible  that  most  people  think  it's 
backlit.  The  aspect  ratio  is  2:1.  which 
means  pic  charts  look  like  pies,  not 
Twinkies, 


TRADE-OFFS  Alas,  beauty  is  some- 
times only  skin  deep,  and  there  are  trade- 
offs with  this  machine. 


The  GRiDLite  will  be  the  darling  of 
airport  Presidential  Lounges,  but  don't 
plan  on  computing  your  way  through  a 
trans-Atlantic  flight.  The  life  of  the 
GRiD's  9.6-volt  rechargeable  nickel 
cadmium  battery  is  rated  at  3 to  4 hours, 
but  we  had  trouble  getting  more  than  2 
hours  out  of  it.  and  that  was  with  minimal 
disk  access.  After  fully  charging  and 
draining  the  battery  at  least  three  times. 


FACT 
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CRiDLite 
GRiD  Syslents  CiJip. 

2535  Garcia  Ave. 

P.O.  Bt>x  7535 

Mountain  View.  CA  94()39 

(415)%I-4K00 

List  Price:  With  I28K  RAM.  $1,795:  with 
64()K  RAM,  $2,395;  1 .200-bps  Hayes-com- 
patible jnodem.  $495:  cxienial  3*/2-inch  disk 
drive,  $295:  DOS  3.2.  $150;  InteGRiD  soft- 
ware. $95. 

In  Short:  A lightweight  (9.7-pound)  single- 
lloppy  laptop  with  four  ROM  sockets  and 
EMS  expandability:  requires  DOS  2.0or  lat- 
er. The  GRiDLite  will  appeal  to  business  u.s- 
ers  with  customized  applications  and  those 
with  a sense  of  style.  The  best-looking  laptop 
on  the  market  Itxlay. 
cinciE  ee»ON  reader  service  card 
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There's  One 
Personal 
Computer 
Compaiw 
ThatAlvNTO 
HasThe 
R^t 
Solutions 


Board-level  best.  Do  you  recog- 
nize these  boards?  Look  under 
the  hood  of  your  IBM'  PC,  XT 
or  AT*  With  sales  of  SixPakPlus,' 
Rampage*  and  Advantage™  multi- 
function boards 
exceeding  2 mil- 
lion, you  can  bet 
most  IBM  Personal 
Computers  are 
enhanced  by  AST. 

Think  of  us  every 


time  you  need  more  memory, 
more  I/O,  graphics  or  modems 
for  your  PCs,  XTs,  ATs,  and  yes, 
especially  the  new  IBM  Personal 
System/2™  AST  enhancements 
contribute  to  a 
more  productive 
overall  office 
environment. 

First  in  a series 
of  system  solu- 
tions. Waste  no 


time  trying  to  match  compo- 
nents to  create  a complete  sys- 
tem. You  can  purchase,  plug  in 
and  operate  AST's  integrated 
workstation  solutions  in  no  time. 

All  of  our  products  meet  our 
strict  guidelines  for  industry  com- 
patibility, but  advanced  architec- 
ture and  innovative  technology 
transform  AST  computing  solu- 
tions into  something  more. 

You  get  more  performance 


Hundreds  of  solutions  to  enhance 
your  IBM  PC. 


Memory 

Multifunction 

Data 

Communications 
Graphics 
Laser  Printers 
LANs 
Personal 
Computers 

Total  Solutions 


With  so  many  different  standards  and  daily  advancements  in  the  personal 
computer  industry  it  becomes  a superhuman  responsibility  to  stay  informed. 
And  yet,  you  must,  in  order  to  select  the  best  products  for  your  company 
and  your  own  personal  computer. 

What’s  the  solution?  Rely  on  one  company— 

AST  Research.  With  a solid  track  record  for 
quality  and  performance  among  a full-range 
of  computer  solutions  for  the  IBM  PC,  XT,  AT 
and  Personal  System/2,  AST  has  earned  a name 
that  assures  satisfaction. 

’Vbu  Guessed  It! 


ihted  material 


the  expertise  to  AST. 

Our  terminal  emulation  prod- 
ucts lead  the  industry  in  pro- 
viding unique,  cost-saving  ways 
for  your  PCs  to  be  linked  with 
minicomputers  or 
mainframes.  And 
our  simple-to- 
install  networks 
with  advanced 
operating  system 
features  appeal 


5250  Gateway 


5250  Cluster 


LANs 


*>1 


to  both  first-time  and  sophisti- 
cated users. 

Bridging  the  computer 
gap  with  DEC™  and  Apple* 
enhancements.  AST  crosses 
industry  bound- 
aries to  bring 
Apple  and  Digital 
Equipment  Corpo- 
ration (DEC)  users 
the  same  expe- 
rience and  com- 


Connectivity  for  IBM.  Apple  and 
DEC  computers. 


mitment  to  quality  we  give  to 
the  IBM  world. 

In  addition  to  manufacturing 
industry-specific  enhancements, 
AST  offers  products  that  bridge 
normally  incompatible  technol- 
ogies—like  MS-DOS  coprocessor 
boards  that  allow  Macintosh 
users  to  run  IBM  applications  soft- 
ware and  terminal  emulation  pack- 
ages allowing  IBM  PCs  to  com- 
municate with  DEC  computers. 
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from  the  AST  Pre- 
mium/286'” AT- 
compatible  personal 
computer,  with  its 
10  MHz  processing 
speed  and  true,  zero  wait-state 
operation.  You  get  more  exten- 
sive printer  and  plotter  emula- 
tions and  faster,  high-quality 
output  from  the  AST  TlirboLaser.' 
And  more  software  and  complete 


Complete  ^tem  solutions  based  on 
the  AST-Premium/ 286. 


first  desktop 
publishing  solu- 
tion for  the  IBM 
world,  the  AST 
Premium  Publisher'" 
Compatible  connectivity. 

Buy  communications  solutions 
today  that  you  can  continue  to 
expand  and  use  tomorrow.  AST’s 
complete  line  of  micro-to-mini, 
micro-to-mainframe,  gateway 


system  compatibility  from  the  and  local  area  networking  solu- 


tions provide  total  compatibility 
with  industry  standards.  Plus,  a 
common,  user-friendly  interface 
throughout  AST’s  communica- 
tions products  allows  you  to  mix 
and  match  AST  products  in 
order  to  create  a custom  solution. 
So,  if  SNA,  BISYNC,  5251,  3270, 
LU6.2PU2.1,  Gateways,  NetWare^ 
Token  Ring  Network,  IEEE  802.3 
and  other  communications 
specifications  worry  you,  leave 


Showing  up  in  first  place,  worldwide.  It’s  no 
accident  that  AST  products  continue  to  win  over 
the  hearts  and  minds  of  editors  and  customers 
alike.  AST's  track  record  for  quality  is  hard-earned. 

It  begins  with  1,150  employees  throughout  the 
world  singularly  committed  to  product  excellence. 
It  continues  with  state-of-the-art  research  and 
development,  manufacturing  and  worldwide 
corporate  facilities  encompassing  a quarter  of  a 
million  square  feet.  And  it's  carried  on  by  a wide 
network  of  dealers,  OEM  partnerships,  distributors, 
training  personnel  and  service  centers  always  at 
your  service. 

Whether  your  business  requires  a single  board, 
or  complete  system,  you'll  find  AST  Research  is 
the  single  solution  for  powerful  computing.  Call 
us  today  at  (714)  756-4700.  Or  fill  out  the  coupon 
below  and  mail  it  to  AST  Research,  Inc.,  2121  Alton 
Ave.,  Irvine,  CA  92714-4992. 


Please  send  me  information  on  the  following: 
O IBM; 


O Multifunction 
O PC  to  Mainframe/ 
Minicomputer 
Communications 
□ Graphics 


□ Local  Area  Networks 

□ AST  Premium/286 
Personal  Computer 

□ AST  Premium  Publisher 

□ AST  TurboLaser 


n 


□ Apple  enhancement  products 

□ DEC  enhancement  products 

Name 

Title 


Company 

Address 


I City /State/Zip j 

Phone 

I To  help  us  better  serve  you,  please  list  the  magazine  and  . 
I issue  date  in  which  this  ad  appeared , 

I I 
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we  couldn't  get  more  than  2‘/2  hours  use 
before  the  low-battery  light  came  on. 
The  machine  ran  for  another  hour  (with 
the  low-battery  light  on)  before  it  shut 
down,  but  we  wouldn’t  want  to  test  that 
feature  again  with  real  data.  The  low-bat- 
tery light  also  came  on  a couple  of  limes 
when  the  machine  was  running  off  the 
AC  adapter,  suggesting  the  problem 
might  be  with  the  light  rather  than  the 
battery  itself.  This  plus  an  assembly 


■ The  GRiDLite  is  a 
competent,  lightweight, 
low-cost  unit  that’s 
perfect  for  customizing. 

problem  with  the  serial  interface — the 
bolts  were  too  close  to  the  interface  it- 
self, leaving  no  room  for  the  cable  to 
slide  in — were  the  only  real  problems  we 
found  on  the  GRiDLite,  and  GRiD  offi- 
cials said  that  both  could  be  attributed  to 
the  early  model  we  had  for  review. 

Nevertheless,  competitive  machines 
such  as  the  Zenith  Z-181  and  Toshiba 
T1 1(X)  really  do  offer  4 and  5 hours  of 
use,  while  the  IBM  PC  Convertible  gives 
you  up  to  8,  though  this  is  perhaps  meant 
as  compensation  for  internal  injuries 
you’ll  suffer  when  the  guy  sitting  in  front 
of  you  in  the  airplane  puts  his  seat  back 
and  the  oversized  case  of  the  Convertible 
crushes  your  colon. 

Most  laptop  keyboards  have  prob- 
lems, and  this  one’s  no  exception.  If 
you’re  not  a touch  typist,  you’ll  find  this 
keyboard  only  mildly  annoying.  But  if 
you’re  the  kind  of  person  who  spends 
most  of  the  day  involved  in  high-speed 
keyboard  antics,  you  are  likely  to  be  in- 
furiated with  it. 

The  keyboard  is  unusually  cramped, 
with  some  odd  key  placements.  The  Del 
key  has  been  exiled  to  the  extreme  upper- 
right-hand  comer,  where  it  languishes 
beside  the  Backspace  key,  making  Ctrl- 
Alt-Del  operations  tedious  for  those  of  us 
who  haven’t  practiced  our  piano  scales 
lately.  And  until  this  magazine  outlaws 


contractions,  my  copy  will  be  full  of  typ- 
ing mistakes  on  the  GRiD.  since  the 
apostrophe  key  is  a line  below  the  home 
row  instead  of  on  the  same  row. 

Numeric  keys  piggyback  a cluster  of 
alpha  keys  on  the  right-hand  side  of  the 
keyboard  and  are  accessed  through  a 
NumLock  command.  A NUMlock  pro- 
gram is  also  available — stick  it  in  your 
CONFIG.SYS  file,  and  you  can  invoke  it 
when  you  start  out  and  have  it  in  place 
throughout  your  session.  Ten  function 
keys  are  across  the  top  of  the  keyboard; 
ten  more  can  be  activated  by  hitting  the 
big  Fn  key  to  the  left  of  the  Spacebar. 
The  keyboard  has  a firm,  full-travel  feel, 
and  the  slightly  roughened  surface  of  the 
keycaps  gives  a nice  non-skid  grip,  good 
for  breakneck-speed  typing. 

Expansion  fanatics  will  bemoan  the 
GRiDLite’s  single  floppy  disk  drive  and 
inability  to  accommodate  a hard  disk. 
GRiD  officials  say  the  intended  customer 
is  unlikely  to  need  such  storage,  since 
most  of  the  machines  sold  are  fitted  with 
custom  software  in  ROM.  Extra  drives 
mean  more  weight  and  higher  cost.  For 
customers  who  really  want  it,  there’s  the 
little  external  drive  for  $295. 

In  processor  speed  benchmark  tests, 
the  8()C88-based  GRiD  was  faster  than 
the  Toshiba  1 100,  about  10  percent  faster 
than  a standard  IBM  PC,  but  a bit  slower 
than  the  NEC  MultiSpeed.  Disk  access  is 
faster  than  all  three,  however,  because 
the  GRiD  uses  a tme  16-bit  bus  that 
whips  data  through  faster  than  8-bit  ar- 
rangements. 

The  GRiDLite’s  screen  isn’t  as  easy  to 
read  as  the  Z-18rs,  but  it’s  better  than 
the  Toshiba,  NEC,  and  the  other  LCD 
machines.  Its  base  price  is  lower  than 
any,  but  includes  only  128K  bytes  of 
RAM.  Fully  loaded,  it’s  $2,350.  That’s 
cheaper  than  the  Zenith  and  a little  more 
expensive  than  the  Toshiba  and  NEC 
MultiSpeed. 

The  GRiDLite  is  a competent,  light- 
weight, low-cost  unit  that’s  perfect  for  cus- 
tomizing. Are  you  in  the  market  for  a 
good-looking  machine?  This  is  the  one. 
And  after  all , if  you  ’re  shelling  out  a cou- 
ple of  thousand  dollars,  you  have  a right  to 
something  you  won’t  be  embarrassed  to 
carry . — ^Nora  Georgas 

Icontinufs) 


Epson /IBM/Okidata  Printers 

• Labels  for  shelves,  bins.  Inventory 

• Text  readable  up  to  50  ft. 


• Bar  Codes:  I 2 of  5,  UPC/  EAN 
MIL-STD,  AIAG,  Code  39 

• Any  size  label  • Flexible  format 

• Color  options  • Reversals  • Fast 

• File  input  • Menu  driven  • $49-$279 

30  Day  Money  Back  Guarantee! 

WORTHINGTON 

DATA  SOLUTIONS 

130  Crespi  Court, 

Santa  Cruz,  California  95060 

408/458-9938 


Bar  Code  Readers 

for  PC,  XT,  AT,  PS/2 


RS-232  model $399 

SAVE-A-SLOT  model $385 

(pictured) 

NO-BOX  Slot  model $339 


• Rugged  Metal  Case  & Wand 

• Reads  8 different  Bar  Codes 

• Attaches  as  2nd  Keyboard 

• No  software  needed  to  add  bar 
code  reading  to  your  system 

30  Day  Money  Back  Guarantee! 

WORTHINGTON 

DATA  SOLUTIONS 

130  Crespi  Court, 

Santa  Cruz.  California  95060 

408/458-9938 
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j Laptop  Computers:  Summary  of  Features 

I ^ ^ (Products  kstod  in  ascending  price  order) 


CONFIGURATION 


Product 

Manufacturer 


//  / # ///  /V 


Datavue  Spark 

Oatavue  Corp. 

S995 

384K 

640K 

ISlMnch 
floppy  disk 

80Cd6 

4.77/ 

9.54 

1 o 

RGB. 

composite 

• 

• 

• 

6 

Bondwell  8 

Bondwell  Industrial 

Co.  Inc 

$1,295 

S12K 

S12K 

13Vk-inch 
floppy  disk 

8088 

4.77 

None  O 

RGB, 

crmiposite 

• 

• 

• 

6 

IBM  PC  Convertible 

IBM  Corp. 

$1,695 

256K 

640K 

2 Scinch 
floppy  disks 

60C86 

4.77 

1 proprietary  # 

Proprietary  • 

O 

• 

6-8 

GRiDllte 

GRID  Systems  Corp. 

$1,795 

128K 

640K 

13Vk-inch 
floppy  disk 

B0C86 

A.77 

None  O 

RGB 

• 

• 

• 

3 

Tu  NEC  MultiSpeed 
NEC  Home 
Electronics 
(USA  line 

$1,995 

640K 

640K 

23Winch 
floppy  disks 

CMOS 

V30 

4.77/ 

9.54 

None  • 

RGB 

• 

• 

• 

4-6 

Toshiba  T1100 
Pius 

Toshiba  America 
Inc. 

$2,099 

640K 

640K 

23V»-inch 
floppy  disks 

60C86 

dual 

speed 

4.77/ 

7.16 

1 proprietary  # 

RGB. 

composite 

• 

• 

• 

7 

Sharp  PC-7100 

Sharp  Electronics  Corp 

$2,795 

320K 

740K 

ISM-inch 
floppy  disk, 
20-Mbyte 
hard disk 

80C86-2 

4.77/ 

7.37 

2 proprietary  • 

. •«. 

Optional 

RGB 

adapter 

• 

• 

o 

120- volt 
only 

Data  General 
One/Model  2T 

Data  General  Corp. 

$2,895* 

S12K 

2.S 

Mbytes 

laVk-hKh 
floppy  disk. 
10-Mbyti 
htfddWt 

80C88 

4.771 

7.16 

2 proprietary  • 

2 open 

RGB. 

composite 

• 

• 

• 

1-5 

HP  Portable  Plus  (NR) 
Hewlett-Packard  Co. 

$2,995 

51 » 

512K 

Nom 

80C88 

4.77 

2short  O 

.i 

None 

• 

Proprietary 

• 

20 

GRiDCase3Ptus(NR) 
GRID  Systems  Corp. 

$3,280 

120K 

640K 

13Vk-inGh 
floppy  disk 

B0C66 

4.77 

1 combina*  6b 
tion  .- 

RGB 

• 

• 

• 

1-m 

-rc  Zenith  Z-183 
^ Portable  PC 

Zenith  Data 
Systems 

$3,399 

6NK 

640K 

isiMndi 

10-WIM 

Mae. 

80C88 

4.77/6 

None  /O 

n.. 

RGB, 

composite 

• 

• 

• 

2V4 

Wang  LapTop 

Wang  Laboratories  Inc. 

$3,530 

512K 

1Mbyte 

W'" 

80C86 

T*^ 

2 proprietary  p 

RGB 

• 

• 

4 

Toshiba  T3100  (NR) 

$4,199 

MOK 

2.6 

IJVWrt  , . 

' 

hrtiiiin 

80266 

*r 

1 slwrt  ie. 

RGB 

• 

o 

120-vott 

Toshiba  America  Inc. 

Mbytes 

e>4,  . 

only 

If? 

...v. 

Compaq 

Portable  111 

Compaq  Computer  Corp 

$4.999t 

640K 

6.6 

Mbytes 

1 1.2-Mbyta 
floppy  disk. 
204fbyta 
harddM 

80286 

12 

2 proprietary  • 

RGB 

• 

• 

o 

120-volt 

only 

■J;  --IndicalesEdUora  Choice  'Vte  O— No 

N'A— Not  appiicabie  NR — Not  reviewed  for  this  article;  see  review  In  U3Hjme  5 Number  22.  'Configured  with  10-Mbyte  hard  disk  drive. 
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STANDARD  SOFTWARE  OPTIONS 


V 

0'' 

.4' 

4 

8 

None 

None 

2.11 

• 

o 

None 

3'/^-inch.  S200 
SV4-inch.  S210 

None 

Optional 

$325 

B 

GW-BASIC. 

communi- 

cations 

None 

2.11 

• 

o 

None 

31^-inch.  $399.95 
5V4-inch.  $379.95 

None 

Optional 

Standard 

(300-bps) 

8 

Editor. 

communi- 

cations 

None 

None; 3.3 
optional  (S12Q) 

• 

C) 

None 

3’/^-inch.  $170 

Optional 

Optional 

$225 

8 

None 

BASIC 

None;  3.2 
optional  (S150) 

• 

• 

None 

$295 

Optional 

Standard 

$495 

8 

Productivity 

utilities 

Outliner  filer, 
report  writer, 
dialer,  com- 
municatioits 

3.2 

• 

C) 

None 

None 

Optional 

Optional 

$399 

8 

S«teA/c* 

None 

3.2 

• 

o 

None 

None 

Optional 

Optional 

$399 

120- volt 
only 

Wang  system 
shell,  editor, 
utilities 

None 

2.11 

• 

o 

20-Mbyte 
hard  disk 
standard 

None 

120-volt 

only 

Optional 

$255 

12. 2 with 
optional 
Quick- 
1 charge 

None 

None 

3.2 

• 

o 

10'Mbyte 
hard  disk 
standard 

5V4-inch.  $795 

Optional 

Optional 

$400 

1 12 

None 

None 

2.11 

O 

o 

None 

dVSinch.  $795 
(HPIL  interface) 

None 

Standard 

$495 

12 

None 

None 

None;  3.2 
optional  (S1S0) 

• 

• 

10-Mbyte 
hard  disk 
(S975) 

3'^-inch,  $295 

Optional 

Standard 

Standard 

8 

AfrcrosoA 

Windows 

None 

3.2 

• 

o 

10'Mbyte 
hard  disk 
standard 

5V4-inch.  $399 

None 

Optional 

$399 

8 

None 

None 

3.2 

• 

o 

10-Mbyte 
hard  disk 
standard 

3VMnch.  $518 
5V4-inch,  $365 

Optional 

Standard 

$425 

120-volt 

only 

SideKick. 

SuperKey 

None 

3.2 

• 

o 

10-Mbyte 
hard  disk 
standard 

None 

120-von 

only 

Standard 

$399 

120-volt 

only 

None 

None 

None;  3.2 
optional  (S95) 

• 

0 

20'Mbyte 
hard  disk 
standard 

None 

120-volt 

only 

Optional 

$399 

tContigured  wtth  20-Mbyte  hard  disk  drive;  dual  Hoppy  disk  and  40-Mbyte  configurations  atso  availabte. 
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Your  Search  is  Over 

Finally,  you  have  accounting  created 
more  for  the  sensibilities  of  business  than 
the  requirements  of  systems  designers. 
Drive  windows  over  your  books,  editing 
as  you  go.  NewViews  is  "WYSIWYG" 
at  its  best. 

See  What  You’re  Doing 

NewViews  documents  expand  and 
contract  for  more  detail  To  add  reports, 
accounts  and  transactions  just  add  lines  to 
documents.  The  rules  of  double  entry 
accounting  are  strictly  enforced  with 
complete  security  and  audit  trails.  But  for 
the  first  time,  you  can  .sec  what  you’re 
doing. 

Forget  About  Menus 

Issue  commands  from  ea.sy  pull-downs 
with  full  context  sensitive  help.  Your 
hand  is  held  every  step  of  the  way. 

Forget  About  Batches 

All  documents  are  related  in  real-time. 
Your  accounts  and  reports  change  on  a 
transaction  by  transaction  basis. 


Forget  About  Modules 

NewViews  unifies  ail  financial  accounting 
functions  in  a single  consistent  approach. 
It  completely  redefines  integration 
because  there  is  no  such  thing  as  a sepa- 
rate "module”.  One  program,  one 
manual,  at  one  price,  manages; 

• General  Ledger 

• Financial  Statements 

• Accounts  Receivable 

• Accounts  Payable 

• ATF  Payroll 

• Time  & Billing 

• Sales  & Order  Hntry 

• Client  Write-Up 

• Financial  Inventory 

• Manufacturing 

• Job  & Process  Costing 

• Consolidations 

• Departments  & Branches 

• and  so  on  . . . 

CIRCLE  104  ON  READER  SERVICE  CARD 


System  Requirements 

IBM  and  compatible  personal  computers, 
local  area  networks,  hard  disk  and  DOS 
2.0  or  later,  importing  and  Exporting  to 
other  popular  software  packages.  Compa- 
nies. reports,  accounts,  transactions, 
branches,  departments,  etc.,  limited  only 
by  your  disk.  Not  copy-protccted. 

Order  NewViews 

Major  credit  card,  check  or  money  order. 
Phone  support  is  provided  at  no  charge. 
Training  workshops  are  available. 

Free  Seminars 

See  NewViews  in  action  at  a seminar  in 
your  city.  They  are  ideal  for  evaluation, 
orientation  and  training.  Call  now  to 
reserve  seats. 


NewViews  $695.00 
Q.W.Pagc 
Associates  Inc. 

(416)  923-4567 


SCHEDULE  OF  FREE  SEMINARS 


ATLANTA  Jun  22.  Jul  20.  AUSTIN  Jul  9 BALTIMORE  Jun.  18.  Jul  15.  BIRMINGHAM  Jun.  19.  Jul  17.  BOSTON  Jun  8.  Jul  1.  CHICAGO  Jun  17.  Jul  20  CINCINNATI 
Jun  5.  Jut  9 CLEVELAND  Jun  10.  Jul  14.  COLUMBUS  Jun  8 DALLAS  Jun  8 DAYTON  Jul  lO.DENVERJun  26.  Jul  29.  DETROIT  Jun  IS.  Jul  1 7 FT.  LAUDERDALE 
Jul  27.  FORT  WORTH  Jul  8 FRESNO  Jul  22  GREENSBORO  May  28  HARTFORD  Jun  11.  Jul  7.  HOUSTON  Jun  12  Jul  10  INDIANAPOLIS  Jun  1.  Jul  8 JACK- 
SONVILLE Jun  24.  Jul.  22.  KANSAS  CITY  Jun  24.  Jul  27.  LITTLE  ROCK  Jun  17.  LONG  ISLAND  Jul.  10.  LOS  ANGELES  Jun  5.  Jun  22.  Jul  15  MIAMI  Jun  29. 
MILWAUKEE  Jun  18.  Jul  21.  MINNEAPOLIS  Jun  22.  Jul  23  MONTREAL  Jun  17.  Jul  7.  NASHVILLE  Jul  15.  NEW  ORLEANS  Jun  15.  Jul  13.  NEW  YORK  Jun  15. 
Jul  9.  NORFOLK  Jul  20  OKLAHOMA  CITY  Jul  7 ORLANDO  Jun  26.  Jul  24  OTTAWA  Jun  18.  Jul  6 PHILADELPHIA  May  25.  Jun  16.  Jul  13  PHOENIX  Jun  3.  Jun 
26  Jul  20.  PITTSBURGH  Jun  9.  Jul  13.  PORTLAND  Jun  11.  Jul  3 PROVIDENCE  Jun  10  Jul  3.  RALEIGH  Jun  24.  Jul  22  ROCHESTER  Jun  12.  Jul  15  SACRA- 
MENTO Jun  9.  Jul  1 SALT  LAKE  CITY  Jun  29.  Jul  31  SAN  ANTONIO  Jun  10  SAN  BERNADINO  Jun  19  SAN  DIEGO  Jun  24  Jul  17  SAN  FRANCISCO  May  29. 
Jun  8.  Jul  13.  SAN  JOSE  May  26.  Jun  30.  Jul  24.  SEATTLE  Jun  12.  Jul  7.  ST.  LOUIS  Jun  3.  Jul  7 TAMPA  Jul.  1.  Jul  29  TORONTO  Jun  11.  Jun  25.  Jul  9.  Jul  23. 
VANCOUVER  Jun  15.  Jul  8 WASHINGTON  May  26.  Jun  22.  Jul  17 


■ LAPTOPS 


IBM  fORP. 

IBM  PC  Convertible 

IBM  Corp.  has  taken  its  share  of  knocks 
for  its  PC  Convertihle.  Critics  would  say 
that  it  doesn't  nearly  compensate  for  the 
kntKks  weary  Convertihle  owners  have 
taken  on  their  shins,  lugging  the  long 
beige  box  on  their  travels. 

The  laptop  lost  points  the  last  time  we 
reviewed  it  (July  1986)  for  not  offering  a 
Hayes-compatible  mixiem,  for  having  a 
top  memory  of  only  5 12K  (building  from 
the  standard  256K).  and  for  its  lack  of 
ports  as  standard  equipment. 

IBM  has  shown  it  can  learn  from  its 
customers.  It  added  a Hayes-compatible 
modem  to  the  list  of  options  (although 
third-party  manufacturers  had  already 
filled  the  void).  It  improved  the  LCD 
screen  by  using  supertwist  technology, 
and  made  the  new  screen  available  to 
current  users  for  $225  (the  screen  is  easi- 
ly detached).  It  raised  the  RAM  limit  to 
640K  bytes  by  adding  a 256K  card  in  ad- 
dition to  the  I28K  card  it  was  selling. 
And  it  recently  cut  the  price  to  $1,695. 
one  of  the  lowest  list  prices  among  its 


But  that  list  price  only  gels  you  a 
256K  computer  with  no  serial  or  parallel 
ports,  only  a connector  for  IBM's  special 
Convertible  printer,  and  the  ability  to 
plug  in  IBM's  proprietary  Convertible 
monitor.  Ports.  640K  bytes  of  RAM,  and 
an  adapter  for  a standard  PC  display  all 
cost  extra.  Among  the  heaviest  of  lap- 
tops. the  Convertible  displays  very  little 
of  the  ergonomic  expertise  IBM  prides  it- 
self on.  An  unwieldy  bar  handle  con- 
stantly forces  you  to  shift  the  machine  as 
you  carry  it.  searching  for  the  center  of 
gravity. 

The  collapsible  display  unfolds  to  a 
maximum  opening  of  120  degrees,  pre- 
venting you  from  catching  the  best  avail- 
able light.  The  new  screen  is  a welcome 
improvement  over  the  original,  but  it  is 
still  workable  only  in  gcxx!  lighting;  on 
an  airplane  or  train  you'll  be  able  to  use  it 
only  near  a window,  in  the  sun.  I have 
used  it  on  night  flights,  but  found  myself 
constantly  straining  to  find  the  cursor. 
Like  most  laptops,  disk  access  time  is  ex- 
cruciatingly slow.  Screen  writing  is  so 
slow  you  can  count  the  rows  as  a spread- 
sheet slowly  unfurls  down  the  screen. 


Jll; 

M F A C'  T F I 1.  H 


IBM  PC  Convertible 
IBM  CiMp. 

Consult  your  local  authori/eU  dealer. 

List  Prto:  $1 .695:  display  adapter.  S2S5; 
serial/parallel  adapter.  $80;  256K  memory 
card.  $345;  I28K  memory  card.  $160;  inter- 
nal Hayes-compatible  mtxiem.  $450:  internal 
IBM  slarKlard  modem.  $225:  DOS  .L3. 

$120. 

In  Short:  A bulky  but  sturdy  XT-compatible 
laptop:  requires  DOS  3.3.  Newly  enhartced 
screen  brings  it  up  to  par  with  most  laptop 
displays.  Has  a great  keyboard  arni  helpful 
RAM-saving  feature. 

CiRCLEaeiON  READER  SERVtCE  CABO 


writing,  performance  is  on  a par  with  a 
4.77-MHz  XT.  Compatibility  is  not  an 
issue,  once  you’ve  transferred  programs 
and  data  to  3 '/2-inch  disks.  The  Convert- 
ible will  run  in  either  MDA  or  CGA 
modes,  selectable  through  its  configura- 
tion program. 

The  keyboard  is  a plea.surc  to  use.  It  is 
far  and  away  the  best  keyboard  on  a lap- 
top. The  only  limitations  are  due  to 
shared  use  of  certain  keys.  The  arrange- 
ment includes  the  arrow  keys  doubling  as 
Home,  PgUp,  PgDn,  and  End  when  the 


COUNTERPOINTS 


The  PC  Convertible  weighs  and  costs 
nearly  as  much  as  the  Compaq  Portable 
III  and  works  nearly  as  well  as  the 
Bondwell  8.  You  can’t  possibly  lake 
this  computer  seriously. 

— Paul  Stanbrd 

They  impn>ved  the  display?  Could’ve 
fooled  me.  IBM  also  missed  the  boat  by 
not  upgrading  to  the  1 .4-megabyte  ca- 
pacity disks  when  they  brought  out  the 
PS/2  desktops. — Bill  Howard 

OK,  so  the  screen  is  mediix'rc  and  the 
machine  could  be  lighter.  But  as  usual, 
the  IBM  kcybE)ard  is  tops.  I like  it. 
— Mitt  Jones 

Yeah,  but  you  need  four-foot-long 
thighs  to  use  it. — Nora  (reorgas 


peers. 


Aside  from  disk  access  and  screen 


IBM  has  made  significani  improvements  to  the  PC  Convertible  since  we  last  reviewed  it.  New 
standard  features  include  640K  RAM  and  a supertwisi  LCD.  A Hayes-compatible  modem  is  a 
welcome  option.  Best  of  all.  a price  cut  has  lowered  the  Convertible's  base  price  to  $1,695. 
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Backup  That  Won’t 
Back  Down. 


Protecting  RIes: 
Top  Priority. 


Interoffice  Memo*, 

A single  MaynStream"'  backs  up 
all  the  PCs  in  your  office, 
file  by  file! 


Hard  drive  users  know  tape  backup  is  indispensable,  but 
equipping  each  of  your  PCs  with  its  own  backup  is  costly. 
That's  why  we  developed  the  MaynStream,  our 
lightning-quick,  file-by-file  tape  backup 
system.  Just  snap  the  MaynStream  onto 
any  PC  equipped  with  a low-cost 
MaynStream  controller.  Simple  menus 
guide  you  throu^  backup  in  seconds  and 
restoring  data  is  just  as  easy.  So  when 
your  hard  drive  forgets  to  treat  your  files 
like  your  business  depends  on  them,  the 
MaynStream  remembers. 


Other  Powerful  Systems  for  the  PC. 


The  MaynStream  makes  customized  backup  a reality,  giving 
you  unprecedented  control  over  one  of  your  computer^  most 
important  functions.  Options  include  Networking,  which  is 
designed  to  work  with  all  popular  LANs 
including  Novell,  3COM,  and  IBM’s 
PCNetT  The  MaynStream  will  not  only 
back  up  a network  while  the  network  is  up 
and  running,  but  will  actually  back  up 
open  files  automatically  once  they're 
closed!  No  other  system  currerttly  or)  the 
market  can  do  this!  The  MaynStreamb 
other  features  indude  Automatic  Save; 
File  & Directory  Marking  for  backing 
up  seiect  files,  directories,  and 
subdirectories:  Archive;  Verify;  and 
Backup  Macros  for  unprecedented 
convenience. 


MBynOtiMOT  tfrtsmat. 
2o«idaoMa 


MtynStrMin  600 
tntwiMl,  00MB. 


MaynStraam  Plus,'* 
ha/ddri^  and  tape. 


'Tfaniport*  20M6 
portKia  hard  drive. 


All  Maynard  systems  are  backed  by  our  1 -year  warranty. 

Sold  at  the  finest  computer  stores.  Contact  your  local  dealer  or  write  to  us  today  for  product  information. 

^ ilaiyiiaitl  Electronics 

Shaping  tomorrow’s  technology. 

CIRCLE  495  ON  READER  SERVICE  CARD  Semoran  Bh/d.,  Casselberry  FL  32707  305/331  -6402 
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Accounting  Solution! 


•4=‘'' 


TAS-Cash'“ 

A complete  entry  level  book- 
keeping system  that  anyone 
can  use  Comparable  to  the 
best  single  entry  accounting 
systems.  Mistake-proof  bal- 
ancing. Complete  audit  trail. 
Journals,  bank  balances,  and 


up-to-the-minute  financial 
statements  are  available  at  the 
touch  of  a button  Extra 
features  include  check  writing 
and  customer  statements. 
Complete  documentation  and 
free  30  day  telephone  support 


to  help  you  get  started  Fully  up- 
gradeable to  TAS-Books,  LAN 
version 
available 


i 


TAS-Books'' 

The  easiest,  most  complete 
double  entry  accounting  and 
reporting  system  for  small  and 
medium  size  businesses.  Guides 
you  wrtn  the  same  pull-down 
menusastherestoftheTAS 
family  of  accounting  solutions 


On-line  help  screens  arejust  a 
keystroke  away  G/L.  bank  ac- 
count management,  A/R,  order 
entry,  invoicing,  customer  state- 
ments. A/R  Purchase  Orders, 
unit  and  dollar  Inventory,  pay- 
roll. check  writing.  All  modules 


TAS-Advsnced  Accounting  ' 


The  ultimate  business  tool  for 
the  most  demanding  business. 
Account  for  multiple  com- 
panies or  separate  profit 
centers  Produce  departmen- 
talized financial  statements. 
Create  multiple  financial  state- 


ment formats.  Flexible  format 
design  Automatic  backorders. 
Partial  shipments.  Automati- 
cally bill  and  pay  recurring 
charges.  Multi-location  inven- 
tory, Product  price  matrix  per- 
mits complex  price  levels  and 


TAS-Plus  Relational  Database"' 

entire  TASaccounting  family. 
TAS-Plus  comes  with 
complete  documen 


The  complete,  powerful 
DBMS  used  to  create  all  TAS 
accounting  products.  Add 
TAS-Plus  and  modify  any  of 
our  accounting  products. 
Take  total  control  over 
reports  and  programs.  Tailor 
them  to  meet  any  need 
Even  add  new  ones  Like  the 


taiion  and  free  30  day 
telephone  support  LAN 
version  available 

Ask  about  our 
professional  TAS 
programming  service. 


472  ON  RFADFR  SERVICE  CARD  ^ ^ » • • • “ * T 

Ask  for  the  Order  Desk  or  mall  in  kssoob  - 


wl'lWn°K>n°MM  relld.ntl  Mil  fZOt)  644-Z0I5. 

Name 


Company  Name 

Shipping  address 

City  

■feiephone 

Payment  (circle  one)  VISA 
CredtlCard  Expiration  Date 

Card  Number 

Name  on  Card  


MC  AMX  Check  COD 


TAS-AOwnceO, 

TAS-Plus 

.RelOB 

Smppwg 

seus.sio 

Canada 

S28oMf 

(addsaaa 

addiumt)  . 

(X)0a0d»  . 

WAresidems 

addsm 

salesta* 


^ :aI  *e»e’a**»uw«**"**» 


circle  one  (TAS-Booki,  TAS<e»h^^^ 


Advanced  Accounting! 

Ask  about  our  eontlnoou^ 
computer  forms. 
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NEC’s  MultiSpeeJ  is  the  most  successful  newcomer  to  the  portable  PC  fray.  Its  9.54-MH2  speed, 
above-average  keyboard,  decent  display,  and  thoughtful  standard features  combine  to  make  it  an 
Editor's  Choice  on  its  debut  appearance.  The  new  display  makes  it  unbeatable  in  its  class. 


($2,499)  sports  a muled  version  of  the 
bright  blue  backlit  screen  that  has  hooked 
so  many  Zenith  and  Sharp  customers. 
Current  MultiSpeed  owners  can  upgrade 
to  the  new  screen  for  $499. 

The  screen  isn't  nearly  as  radiant  (or 
as  large)  as  Zenith's  throbbing  flat  panel 
display,  but  will  appeal  to  users  who  like 
to  work  under  glaring  lights.  Zenith  re- 
fined the  front  surface  of  its  screen  to  a 
matte  finish,  which  prevents  ambient 
light  from  interfering  with  the  backlight- 
ing. In  a normal  room  the  Zenith  screen 
is  clear  and  crisp;  in  dim  lighting  it's 
downright  awesome.  But  its  backlight- 
ing is  overpowered  and  thin  in  extra- 
strong light  or  in  direct  sunlight. 

NEC  tuned  its  backlit  screen  to  work 
well  under  all  lighting  conditions.  At  a 
typical  library  desk,  or  in  a dim  terminal, 
^nith's  machine  clearly  has  an  edge. 
But  in  the  glaring  overkill  of  today's  of- 
fice lighting,  or  alfresco,  the  NEC  screen 
is  a real  contender.  So  is  the  rest  of  the 
machine.  NEC  built  the  MultiSpeed 
around  its  own  CMOS  V30  CPU  (an  op- 
timized version  of  the  Intel  8086)  that 
runs  at  a scorching  9.54  MHz.  And  it 
I found  a way  to  give  users  the  next  best 


thing  to  a genuine  PC  keyboard,  com- 
plete with  function  keys  where  they  be- 
long at  the  left  edge  of  the  chassis,  and  a 
dedicated  numeric/cursor  keypad. 

The  newly  backlit  screen  can  till 
through  a wide  viewing  arc,  and  is  cou- 
pled to  the  chassis  with  a friction  fitting 


■ NEC  built  the 
MultiSpeed  around  its 
own  CMOS  V30CPU  (an 
optimized  version  of  the 
Intel  8086)  that  runs  at  a 
scorching  9.54  MHz. 

that's  head  and  shoulders  above  the 
quirky  mechanism  on  older  models. 
NEC  also  tossed  in  a I28K  battery- 
backed-up  static  RAMdisk  and  a half- 
megabyte pile  of  firmware.  The  RAM- 
disk comes  in  handy.  The  firmware  was  a 


Fn  key  is  held  down.  A numeric  keypad 
carves  a place  for  itself  out  of  the  right 
side  of  the  alphanumeric  keypad,  dou- 
blingJ-K-Las  1-2-3.  and  soon. 

The  battery  charge  is  among  the  long- 
est available;  it's  rated  at  6 to  8 hours  on  a 
single  charge,  but  I've  used  it  for  more 
than  9.  with  regular  disk  accesses. 

The  Convertible's  best  feature  is  the 
RAM-saving  option.  You  can  configure 
the  Convertible  to  store  the  entire  con- 
tents of  memory  when  you  power  down. 
Next  time  you  turn  it  on.  it  starts  out  ex- 
actly as  you  left  it. 

It's  a sturdy  machine,  built  to  take  the 
knocks  of  the  road.  But  with  a cruising 
weight  of  14.3  pounds,  it's  a machine 
best  carried  by  strong  arms  and  sturdy 
knees. — Gus  Venditto 


NF.C  HOME  ELECTRONICS 
(U.S.A.)INC. 

NEC  MultiSpeed 

What  makes  a great  laptop  computer'.’  A 
readable  screen,  a keyboard  that  doesn't 
skimp,  and  pttwer  to  bum.  When  NEC 
Home  Electronics  (U.S.A.)  Inc.  first  an- 
nounced its  MultiSpeed.  the  general  re- 
action was  "two  out  of  three  ain't  bad." 
It  tore  the  top  off  every  benchmark  test. 
Its  keyboard  was  somewhere  between 
wonderful  and  terrific.  But  the  much- 
ballyhooed  screen  was.  frankly,  as 
murky  and  awful  as  most  of  its  competi- 
tors. 

NEC  initially  tried  blunting  the  criti- 
cism. but  finally  saw  the  light.  Or  in  this 
case,  the  backlight.  It  helped  that  the 


The  extra  bulk  of  the  MultiSpeed  com- 
pared with  the  TIlOO  Plus  provides 
room  for  function  keys  along  the  left 
(old  PC  style)  and  a separate  numeric 
keypad.  I'd  rather  have  the  smaller 
footprint.  The  9.54-MHz  clock  speed  is 
a treat. — Bill  Howard 


MultiSpeed's  engineers  designed  the 
original  screen  to  be  removable.  And  it 
didn’t  hurt  that  NEC  already  manufac- 
tured backlit  electroluminescent  panels 
that  it  sold  to  other  computer  makers.  So 
as  of  June  I,  the  new  MultiSpeed  EL 
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FREE 

CONSULTATION! 


Accelerator  Boards 

Maynard  Surprise! 

..119 

Surprise  286 

. .399 

Megahertz  TurboSwitch 

.125 

MicnjWay 

. ALL 

Orchid 

CALL 

Memory 

AMI  ELEPHANT  10  & 12  MHzll 

BOCARAM  

NEW 

Non  Volatile  EMS 

359 

Tall  Tree LOWEST! 

Maynard  ON-Board 

..495 

EGA  Cards 

ATI  EGA  Wonder 

..299 

Paradise  Autoswitch  480  .399 

Orchid 

..ALL 

VEGA  Video  7 

. .349 

Software 

Above  Disc 

. . .89 

DOS  200LS 

. . .89 

STSC  APL 

Statistics 

. .395 

Statgraphics 

. .595 

Execustat 

..369 

Desktop  Publishing 

Dr  Halo  DPE 

..175 

Fancy  Font 

..165 

JLaser-i- STOCK 

Laser  GL 

...75 

LePrint  Extended 

. .249 

Page  Builder 

. .350 

PCB  Layout 

Omation  Schema 

.399 

P Spice 

CALL 

Wintek  smARTWORK . 

. 849 

MIsc 

No  slot  ckx* 

. . .39 

Maynard  Maynstream . . 

..695 

Maynard  Mouse 

..149 

Number  Nine  Graphics 

CALL 

Call  for  many  products  not  listed.  | 

911  Electric  Avenue 

Seal  Beach,  CA  90740 

(213)493-1405 

Shipping  from  East  & West  coast 

■ LAPTOPS 


nice  try,  but  NEC  forgot  that  most  Multi- 
Speed  purchasers  already  have  a desktop 
machine  and  prefer  their  own  applica- 
tions. The  built-in  outliner,  file  manager 
and  report  writer,  notepad  with  spelling 
checker,  dialer,  communications  pro- 
gram, and  setup  program  aren’t  going  to 
win  many  converts,  but  may  appeal  to 
some  first-time  owners. 

Most  laptop  manufacturers  compro- 
mise on  their  keyboards,  but  not  NEC. 
Its  responsive  85-key  keyboard  comes 
closest  to  giving  users  the  familiar  IBM 
layout  and  feel.  Each  key  is  close  to 
where  it  belongs;  with  most  other  laptops 
you  have  to  retrain  your  fingers  or  pound 
away  at  special  Fn  buttons  to  make  keys 
do  double  duty.  The  MultiSpeed's  nu- 
meric/cursor keypad  does  take  some  get- 
ting used  to,  since  it’s  positioned  above 
the  normal  top  row,  but  it’s  far  more  con- 
venient than  the  sharing  arrangements 
foisted  off  by  competitors.  It’s  not  per- 
fect— the  Enter  key  is  a bit  small  and  too 
far  away  from  the  numeric  keypad.  But 
NEC  added  some  nice  touches,  such  as 
scooping  out  the  home-row  F and  J keys 
to  speed  finger  positioning.  And  the  LED 
shift  indicators  are  in  their  proper  places 


NEC  MumSpeed 

NEC  Home  Electronics  (U.S.  A.)  Inc. 

1 2S3  Michael  Dr. 

Wood  Dale,  IL  60191 
(312)860-9300 

Usl  Prict:  With  640K  RAM.  9.54/4.77- 
MHz  software  selectable  V30CPII.  MS- 
DOS  3.2,  twin  3'/i-inch  floppy  disk  drives; 
detachable  screen;  and  3 1 2K  of  ROM-based 
applications;  $1,993;  Model  EL  with  hacklit 
screen.  $2,499;  300/1 ,200-bps  modem, 

$399;  external  transfer  cable  kit  (for  PCs  and 
XTs),  $99;  serial  transfer  kit,  $139;  RS-232 
cable  for  external  modem,  $49;  RS-232  null 
modem  cable.  $49;  printer  cable,  $49;  auto- 
mobile power  cable,  $20;  carrying  case,  $99; 
extra  nickel  cadmium  battery,  $99. 

In  Short:  A jet-propelled  9.34-MHz  V30 
CPU,  near-perfect  keyboard,  vastly  im- 
proved backlit  supertwist  screen,  and  an  ag- 
gressive price  make  the  NEC  MultiSpeed  a 
real  winner.  The  screen  isn't  as  good  as  the 
Zenith's,  but  it  packs  more  muscle  for  less 
money. 

OHaEairONnEADBtSBlVICECAm 


COUNTERPOINTS 


The  new  backlit  screen  and  extended 
battery  life  make  the  MultiSpeed  a 
whole  lot  more  desirable  than  before. 
The  in-between  screen  size  is  easier  on 
the  eyes  than  that  of  the  Toshiba  1 100 
Plus,  yet  stops  short  of  Zenith’s  enor- 
mous flapping  bam  door.  Style  counts 
for  something  when  you’re  toting  a lap- 
top, and  the  MultiSpeed  comes  up  short 
in  my  book.  It  reminds  me  too  much  of 
last-generation  Toyotas:  an  inharmoni- 
ous blend  of  curves,  angles,  and  fillets. 
— Bill  Machrone 

The  MultiSpeed  comes  close  to  being 
the  perfect  laptop.  Once  NEC  improves 
the  screen  quality,  it  will  have  the  last 
word. — Gus  Venditto 

The  only  one  of  the  pack  that  aligns  the 
function  keys  in  two  columns  on  the 
left — great  for  a WordPerfect  user.  But 
why  is  the  Return  key  spaced  one  key 
too  far  to  the  right?  Unless  you’re  a 
two-finger  typist,  this  9.54-MHz 
baby’s  going  nowhere  fast. 

— Mitt  Jones 


directly  atop  the  relevant  keys. 

Each  machine  comes  standard  with 
parallel,  serial,  RGB.  and  external  flop- 
py ports,  640K  bytes  of  RAM,  twin  S'A- 
inch  side-mounted  floppy  drives,  and  a 
handle  that  extends  out  from  the  back  and 
doubles  as  a lock  on  the  battery  case.  For 
some  reason,  NEC  left  the  back  panel  ex- 
posed and  the  ports  uncovered.  After  a 
few  months  of  New  York  grime,  I practi- 
cally had  to  scrape  the  dust  off  them  with 
a trowel. 

The  main  nickel  cadmium  battery  is 
relatively  small  and  simple  to  snap  in  and 
out.  A separate  battery  powers  the  128K 
bytes  of  static  RAM,  which  stores  the 
system  configuration,  user  phone  direc- 
tory. and  other  RAMdisk  data.  When  the 
power  gets  dangerously  low  an  alarm 
flashes  a warning  LED,  paints  a message 
on-screen,  and  beeps.  But  you  get  no 
warning  at  all  if  you  close  the  cover  with- 
out first  turning  the  machine  off. 

One  smart  safety  feature  will  save  a 

(coniinufs} 
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JusMIM^ed  To  Print 
SomethinffMaeTO^Doesn’t  Mean  You 
Haye  To  'Rmnour  Whole  World  Upside  Down! 


Introducing...  Now,  You  Won’t  Have  To  Wait  While  You’re  Printing  Sideways. 

Duet  Decodes  And  Prints  Spreadsheets  And  Text  Sideways 
In  The  Background...  While  You  And  Your  Computer  Go  Off  In 


.UIXET 

Put*  y«>«  4n  h*Tciwtn\  vjHh  v**'** 

L««t»  t^i*.’** 

roNf  cit*.***^"*  ^ 

Utan»u«w» 

N,  M»>  ••• 

Wiuvi  »r*l*o***‘^''y 'fLUS.’LI 

Itm.**"*  o'*"'*'’'’  . 

..  —0.  «.h»n  yuo 

TIMMI  — 

Other  Directions...7hgrdicr/  We’ve  Out-Sidewaysed 
Sideways™.  And  That’s  Only  One  Part  of  Duet! 

Duel  and  your  spreadsheet... 
they  were  made  to  perform 
together. 

You  can  work  on  one  spreadsheet 
while  Duet  is  printing  another  one 
for  you.  You  can  even  continue 
working  on  a .spreadsheet  w bile 

Duet  is  printing  part  ofil  sidew  ays 
for  you.  In  fact,  Duel  lets  you 
print  spreadsheets,  sideways  or 

normally,  without  ever  booling  up  l.otus 
or  Symphony!  So  you  can  even  print  spread- 
sheet files  w hile  you’re  working  in  your 
word  processor. 

When  you  swear  at  your  printer... 
does  that  help  you  remember  how  to 
gel  it  into  compressed  mode? 

Duet’s  pop-up  menu  allow  syou  to  select  what- 
ever your  printer  has  to  offer;  compressed 
mode,  double  width,  letter  quality  or  what- 

ever.  On  laser  printers  you  can 
choose  between  landscape  and  por 
trait  modes,  select  paper  trays  and 
much  more.  And  you’ll  never  have 
to  memorize  escape  sequences 
to  do  iL  Duel  can  make  your  word 
processor,  spreadsheet  nr  database 
report  generator  do  things  with 
the  printer  it  never  knew  was 
possible. 

DuetIsAResideni 
You’ll  Ever  Ne 

'Tool  That  Gives  You  All  Th 
ED. . . For  \V  hatever  Softwar 

E Printer  Control 

E You’re  Using! 

Wbeo  you  need  to  slack  up  a 
bunch  offlles  to  be  printed, 
do  you  ever  feel  like  you're 
Just  groping  In  the  ^rk? 

Duet  spools  all  your  print  files 
into  a visible  queue  that  allows 
you  to  see  a list  of  whafs  wail- 
ing to  be  printed,  any  time  you 
want  You  can  change  the  print 
order,  cancel  files  and  individ- 
ually configure  print  jobs  for 
sideways  or  normal  print. 

Power  follure?  Printer  jam? 

Anyone  who’s  been  around  printers  for 
a while  know  s the  feeling  of  hunting  for  a 
pow  er  sw  itch  while  paper  flies  in  all  direc- 
tions and  the  print  head  bores  a hole  in  your 
masterpiece.  That’s  why  Duet  saves  print 
queues  to  disk.  When  you  bring  the  pow  er 
up  again,  or  clear  the  confetti  out  of  your 
printer,  you1l  beable  to  restart  whereveryou 
left  off...  or  even  back  up  a page  or  tw  o 
if  necessary. 

Have  you  ever  been  forced 
out  ofyonr  own  office  because 
someone  came  to  visit  while  your 
printer  was  hammering  away? 

Duet  lets  you  quiet  your  printer  with  a key- 
stroke, and  then  start  up  again  when  ifs 
convenient  for  y«u. 

With  all  of  ifs  power.  Duel  is  so  easy  to  use 
that  in  five  or  ten  minutes,  it  will  feel  like 
an  old  friend.  And  like  any  true  friend,  ifs 
never  intrusive.  Depending  on  how  you 
configure  iL  Duet  occupies  from  60K  to 
128KofllAM. 

Order  your  copy  of  Duel  today! 
Phone: 

800-645-S50I  or,  in  California 
dial  800-55«-(1699 

Or  mail  us  your  name  and  address 
along  with  a check,  money  order, 
or  your  Visa.  MasterCard  or 
American  Express  number  and 
expiration  date.  ‘California  resi- 
dents, please  add  sales  tax  (6M2%). 
For  orders  outside  of  the  U.S. 
please  add  $15.  CSl,  756  Chestnut 
SlreeL  Santa  Cruz,  CA  95060. 

CSl  is  Ihe  original  developer  ofThe  Spreadsheet  Auditor,  and  the  producer  of  Ihe  premier  LAN  electronic  mail  system:  The  Network  Courier.  Dealers  and  Distributors... please 

1.0ns  «soS«Mni<>s)  l.mi  s<:uiiKin*Ti»\ ..SiaKw*i«u  Ft  Call  thc obovc 800 numbers. 
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LAPTOPS 


Benchmark  Itets: 

Portable  and  Laptop  Computers 


With  its  12-MH2  80286  microprocessor,  the 
Compaq  Portable  III  is  the  fastest  machirte 
reviotwd  here.  The  other  laptops  tested  here  use 
assorted  8086-based  processors  rurtning  at  dock 
speeds  rangirtg  from  4.77  MHz  to  9.54  MHz.  The 
NEC  MultiSpe^,  equipped  with  a proprietary  NEC 
V30  chip  running  at  9.54  MHz.  is  the  fastest  of  this 
dass  of  laptop. 

The  Data  General  arxJ  Zenith  products  turned  in 
the  fastest  display  times,  but  their  performance  in 
other  tests  was  less  than  startling.  Nipping  at  the 
heels  of  the  leaders  in  every  test  except  in  its  unim- 
pressive floppy  disk  access  time  was  the  Ibshiba 
T1100  Plus. 

Of  the  five  machines  with  hard  disks,  the  Com- 
paq gave  the  best  performarKe.  consistent  with  its 
t2-MHz  dock  speed.  The  Sharp  PC-7100  also  has 
a speedy  drive.  The  ^nith  Z-1^  and  the  Data 
General  One/Model  2T  have  fast  processors  but 
are  hampered  by  XT-class  hard  disks.  Nonstand- 
ard BIOS  calls  on  the  Wang  Laplbp  prevented  us 
from  testirtg  its  hard  disk. 


pMformane*  TiiiMS 


Floating-Point  Calculation 


Conventional  Memory 


(Timas  given  in  seconds  except  where  noted) 

NOP 

Instruction 

Mix 

Conventional 

Memory 

Floating-Point 

Calculation 

BIOS  Disk  Seek 
(milliseconds) 

DOS  Disk  Access 
(milllsecorMte) 

84WzlBMPCAT(UMftylill0PWf*«**<v») 

4.2 

OlO 

’•®_L  1 

36.0 

37.0 

180.5 

' • '45 

^ 

ira 

■ 35.7“ 

" 27.6 

190.5 

CoffipBq  PortabM  IN  (12  MHz) 

2.8 

6.1 

0.9 

23.6 

27.4 

190.5 

Bondwell8(4.77MHz) 

10.8 

33.2 

6.0 

164.3 

N/A(1) 

242.0 

4.77-MHz  IBM  PC-XT  (360K  floppy  disk  drive) 

10-1 

32.0 

5-9 

159.2 

95.6 

242.3 

IBM  PC  Convertible  (4.77  MHz) 

9.4 

31.0 

5.7 

150.5 

N A(1) 

308.1 

Zenith  Z-183  Portable  PC  (8  MHz) 

7.5 

22.1 

4.0 

114.2 

113.8 

295.4 

af1DLKe(4.77IIH4 

7X) 

28.3 

5.5 

113.8 

N/A(1) 

N/A(2) 

Data  Ganeral  Ona/Mo<M  2T  (8  MHz) 

6.8 

21.8 

4.0 

108.5 

148.2 

200.7 

Datavue  Spark  (9.54  MHz) 

6.5 

15.4 

2.2 

84.6 

N/A(1) 

2391 

Sharp  PC-7100  (7.37  MHz) 

5.7 

26.7 

5-7 

109.9 

45,0 

258.7 

Toshiba  T1100  Pius  (716  MHz) 

4.9 

19.2 

3.7 

76.9 

N,A(1) 

301.6 

' WMigLap1top(«IIHi)  'r  ' 

4.5 

12.6 

1.9 

54.2 

N/A(2) 

WA(Z) 

NEC  MuMSpaed  (9.54  MHz) 

3.7 

12.4 

1.9 

51 .3 

N/A(1) 

220.8 

N/A — Not  applicable:  (1)  no  hard  disk  In  system;  (2)  nortstandard  disk  calls. 


The  NOP  benchmark  teal  is  desigrwd  to  measure  row  dock 
speed  and  memory  access  bma  while  minimizing  dHferenoes 
in  microprocessora  and  the  effect  of  memory  caching.  Thia 
test  axecuteealmoat  nothing  but  NOP  (“No  Operation")  me- 
chine  code  instructiorts  In  a big  128K  loop. 

The  a086  tnetructton  IMx  benchmark  test  measures  the 
time  It  takes  to  execute  a selected  aeries  of  prooessof-inten- 
aive  tasks.  The  lest  program  uses  8086  instruction  code.  These 
instrudions  are  a subset  of  the  total  processor  instruction  set. 


The  Conventlonel  Memory  benchmark  test  aXocaies 
256K  bytes  of  oonventior^  merrxxy  and  treats  it  as  a series 
of  64-b^  records.  Then.  16.384  random  records  are  read 
into  arxJ  written  from  Ihis  memory.  The  resuH  shown  is  Ihe 
average  of  the  read  and  write  times. 

The  Fleatlr>g-Polnt  Calculation  benchmark  test  measures 
processor  speed  by  looping  through  a series  of  floating-poini 
calculabons,  mduding  multipticsiion.  division,  exporwntiation. 
artd  logerithmic  arxl  trigonometric  furtcUorts.  The  benchmark 


program  uses  the  floating-poini  library  vKludedwithMicroeoft 
C Compiler  4.0. 

The  BIOS  Disk  Seek  benchmark  test  measures  the  bme  It 
takes  to  do  a random  seek  using  the  disks  ROM  BOS.  The 
test  result  includes  minimal  software  overhead  and  may  not 
parallel  the  manufacturers  claimed  average  access  time.  The 
test  program  performs  1.000  seeks.  The  average  resuN  is 
shown  in  millisecorKfs. 

The  DOS  Disk  Acceee  benchmark  test  measures  the  time 
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■ LAPTOPS 


i Benchmark  Test: 

Portable  and  Laptop  Battery  Life 

Battery  life  is  important  to  laptop  users,  and  this  bunch  of  products  showed  a wide  vanation  that 
ranged,  for  floppy  disk  operation,  from  the  GRiDLile's  2.3  hours  to  the  IBM  PC  Convertible's 
7.3  hours  and.  for  hard  disk  operation,  to  the  Zenith's  time  of  almost  5 hours  with  a hard  disk  running. 
(The  Zenith^  screen  backlightif>g  turns  off  automaticalty  after  several  secor>ds  of  keyboard  inactivity, 
while  that  of  other  screens  stays  on.)  Two  lop  performing  portables,  the  Compaq  Portable  III  and 
Sharp  PC'7100.  could  not  be  tested  because  they  can't  run  on  battery  power 


Drive  Type  Battery  Life  (hours) 


Toshiba  T1100  Plus  (7.16  MHz)  Floppy  disk  [sT 


For  the  Battery  Life  benchmark  tests,  each  laptop  battery  was  run  until  the  system  failed,  then  the  time  was  recorded 
was  tully  charged,  then  made  to  run  a batch  file  that  looped  using  the  time-stamp  Hard  disk  machines  were  tested  with 
through  45  Imes  o1  REM  statements  and  wrote  the  time  to  a and  without  the  hard  disk  rurvtmg. 
disk  tile  on  the  laptop's  hard  or  floppy  disk  The  batch  file 


lot  of  grief — popping  up  one  of  the  Mul- 
tiSpecd's  firmware  programs  while  an 
application  is  running  freezes  that  appli- 
cation. If  you  try  to  quit  while  an  applica- 
tion is  temporarily  frozen  unseen  in  the 


■ The  MultiSpeed’s 
breakneck  speed  will  take 
your  breath  away. 


background,  an  electronic  override  pre- 
vents you  from  turning  the  computer  off 
and  losing  your  work. 

To  shuttle  information  back  and  forth 
between  the  MultiSpeed  and  any  desk- 
top, NEC  provides  a rear-panel  port  that 
hooks  the  two  together.  An  optional  $99 
external  transfer  cable  kit  laps  into  the 


external  floppy  disk  controller  port  on 
PCs  and  XTs,  effectively  turning  the 
MulliSpeed's  two  B'/z-inch  disk  drives 
into  additional  desktop  drives.  Owners 
of  ATs  and  other  machines  without  ex- 
ternal floppy  disk  ports  can  purchase  a 
serial  transfer  kit  (at  the  same  price)  that 
will  handle  the  exchange. 

Best  of  all,  the  MultiSpeed  lists  for 
only  $1,995 — and  is  selling  these  days 
by  mail  order  for  as  little  as  $1,395. 
TTial's  an  astonishing  amount  of  power  at 
an  extremely  aggressive  price.  Although 
the  overall  styling  is  swoopy  and  overly 
busy,  Ihe  MulliSpeed’s  keyboard  is  as 
good  as  it  gets,  and  the  breakneck  speed 
will  take  your  breath  away.  Its  vastly  bet- 
ter screen  could  be  a bit  bigger  and 
brighter,  and  a hard  disk  would  be  wel- 
come, but  if  you  need  Ihe  most  computer 
muscle  at  the  best  possible  price,  snap 
this  one  up.  You  won't  regret  it. 

— Paul  Somerson 


SHARP  ELEC  I RONIC’S  t ORP. 

Sharp  PC-7100 

Imagine  that  you  have  an  Acura  Legend 
and  a Plymouth  Voyager  in  your  garage. 
The  upmarket,  leather-interior  Honda  is 
the  real  you.  the  machine  you  want  Ihe 
world  to  know  you  by.  but  you  find  you 
.spend  more  time  in  the  minivan  because, 
unsexy  as  it  is,  the  Plymouth  hauls  kids, 
commuters,  and  cargo  in  workmanlike 
fashion. 

Thai’s  Ihe  story  with  Sharp  Electron- 
ics Corp.’s  Sharp  PC-7 100.  a $2,795 
fasl-XT-class  lunchbox  machine  with  a 
45-millisecond  20-megabyte  hard  disk. 
The  lunchbox-wilh-handle  styling  is 
thoroughly  unremarkable,  and  it  lacks 
Ihe  cachet  a 12-MHz  80286  adds  to  the 
kxjkalike  Compaq  Portable  III.  No  one 
will  mistake  the  Sharp  for  a black-mag- 
nesium-caseGRiD. 

However,  Ihe  AC-only  Sharp  gets  the 
job  done  without  complaint — or  excite- 
ment. It’s  an  affordable  (fairly),  compe- 
(cnltool. 

In  order  to  be  competitive.  Sharp 
needs  to  cut  several  hundred  dollars  off 
the  list  price  and  improve  the  .screen. 
With  a modem,  a full  complement  of 


S^FACT  F.LH 

Sharp  PC-7100 

Sharp  Electronics  Corp. 

Shaip  Plaza 

Mahwah.NJ  07430-2 135 

(800)5264)264 

(201)529-9500 

List  Price:  With  20-Mbyte  hard  disk.  S'/i- 
inch  floppy  disk  drive.  320K  RAM.  DOS 

2.  M . $2,795:  Model  PC-7000A.  with  two 
5'/4-inch  floppy  disk  drives.  SI  .795: 

320-7(UK  RAM  upgrade.  $79  per  1 28K 
(three  required):  external  video  adapter. 

$285:  expansion  box  (three  expansion  slots). 
$400:  C&700P  printer.  $449;  backlight  re- 
placement. $59: 1, 200-bps  internal  modem. 
$255:  carrying  cases.  $75  and  $85. 

In  Short:  Undramatic  and  unsexy  but  very 
workmanlike.  A fast,  lunchbox-slyle  XT- 
comptf  ibie  portable  that  weighs  2 1 pounds 
and  operates  on  AC  only.  Has  an  AT-caJiber 
20-Mbyte  hard  disk.  5'/4-inch  floppy  disk 
drive,  and  a passable  backlit  LCD  screen. 
Priced  a bit  too  high. 
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FROM 


LEAWNG  EDGE 

Word  ProMSMt  witti  Merge  & S{MB 

UFETREE 

VohswnterS 

LOTUS 

MenusaiDt 

MMCROPKO 

Wordstar  Propack 

Wordstar  2000  • 

MtCROSOFT 
Word  (Version  3) 

MULTIMATE 

Muitimale 

Multunale  Advantage  II 
WORD  PERFEa 
Word  Pertect 
Word  Perfect  Lrbrary 


eORLANO  INTERNATIONAL 
Turbo  LiOblrang 
LIVING  WOEOfEXT 
Ttenktank 
MAX  THINK 
Max  Think 


69.n 

ISO  00 


ASHTON  TATE 
dBase  III  Plus 
RajxJiiie 

BORLAND  INTERNATIONAL 

Rdlex 

MICRORIM 

RBase  Svsierri  V 

NASH08A 

Nutshell 

SEASIDE  SOFTWARE 

Ask  Sam 

PAPERBACK  SOFTWARE 

VP  into 


MBLBAM  UnUTIBB 

FOX  BASE 
FOX  & GEILER 
OuiCkreport 

NANTUCKr 

Ciipoer 

SOnWARE  TOOLS 
ViewgenV  2 
WORD  TECH 

Quicksilver 


ASHTON  TATE 
Framework  ii 

COMPUTER  ASSOCIATES  /I. U S. 

SuoercaicA 

DIGITAL  RESEARCH 

GEM  Draw  Pius 

GEM  Coiieciion 

GEM  DesktoD 

LOTUS 

Lotus  l-2-3Version  2 


Symphony 

MICROSOFT 


MICROSOFT 

Multiplan 

MieCNT  SOFTWARE 

Ability 

mosaic 

Twin  II 

PAPERSACK  SOFTWARE 

vP  Pianfref 

SOFTWARE  GROUP 
Enable 

SOFTWARE  PUBLISHING 
PF5 1st  Choice 


62  00 
99  00 
49  00 


SS  00 
369.00 
99  00 
ISS  00 
59  00 


2»00 
14$  00 
409.00 
95  00 
299  00 


429  00 
295  00 

189.00 
119  00 

32  00 

339.00 
469  00 

129  00 
59  00 
79  00 
59  00 

359.00 
99  00 


ADVAimOIS 

• Orders  placed  before  3 p.m.  (PST)  shipped 
same  day 

• We  welcome  corporate  accounts 

• Free  technical  support. 

• Immediate  replacement  of  defective  goods 

• Bulk  discounts 

• One  million  dollar  inventory. 


Professional  Write 
Prolessionai  File 

STMANTIC 

O&A 

WORD  PERFECT  GROUP 
Mathplan  V 3 

SMUA»BMHV  VnUTMS 

CAMBRIDGE  CO-OPERATIVE 
Spreadsheet  Analyst 
LOTUS 
Hal 

1-2-3Reoon  Writer 
TURNER  HALL 

SO? 


AMERICAN  SMALL  BUSINESS 

Prodesign  n 

BLOC  DEVELOPMENT 

Form  Tool  V 2 0 

DECISION  RESOURCES 

Charimaster 

Signmasier 

gAeRIC  SOFTWARE 

Generic  Card 

GRAPHICS  COMMUNICATIONS 

Graphwriter  Combo 

Freelance  Plus 

MICROGRAFX 

PC  Draw 

In- A- Vision 

Windows  Draw 

MI6ENT 

35MM  Express 

RIX 

EGA  Paint 

SPRINGBOARD 

Newsroom 

THREE  0 GRAPHICS 

Perspective 

T-MAKER 

ClickAn  Personal  Publisher 
UNISON  WORLD 
Print  master 
Art  Ga'iery  I 4 II 
VENTURA  SOnWARE 
Ventura  PuDksher  1 1 

raOJICT  MANAMMINT 

BREAKTHROUGH 

Timeline 

Timeline  Graphics 

COMPUTER  ASSOCIATES/I  U S 
Super proieci  Plus 
HARVARD  SOFTWARE 
Total  Protect  Manager  ii 
SCITOR 

Proiect  Scheduler  Network 
WI^RRE 

Prime  Time 


COMPUTER  ASSOCIATES/I  U S 
Each  Accounting  Module 
Payroll 
Easy  Bus 
OAC  SOFTWARE 
OAC  Easy  Accounting 
DAC  Payroll 
OPEN  SYSTEMS 
GL/AR/AP/Payroll/invemory 
Purchase  Order/Saifts  Order/ 
Report  Wuter 
Resource  Manager 


110  00 
115  00 


159  00 
59  00 


239.00 
159  00 


199  00 
279  00 
169.B0 

379  00 

49  00 

42  00 

155  00 

109  00 

32  00 

22  EA 


329  DO 
389  DO 
379  00 
70  00 


429.00 
469  00 
i09.n 


MECA 

Managing  You'  M 

MONCfORAM 

Dollars  & Sense 
NORTH  EDGE 
Timesiips 


95  00 


• Immediate  shipment  on  purchase  orders 
from  qualified  institutions  (schools  and 
uni^rsities  included) 

• No  hidden  charges 

TDIMt: 

All  prices  subject  to  change  without  notice 
Vft  do  not  guarantee  compatibility  No  sur- 
charge (or  VISA  or  MasterCard  2%  surcharge 


MERIDIAN  TECHNOLOGY 

Carbon  Copy  109  00 

MICROSTUF 

Crosstalk  XVi  99  00 

Remote  99  00 

PERSOFT 

Smanerm  220  149  00 

SOFTXLONE 

Minor  iCrosslalk  Done)  39  00 

ummu 

BORLAND  INTERNATIONAL 
Superkey  40  00 

Sidekick  (Unprotected)  48  00 

Traveilino  Sdekick  40  00 

CENTRAL  POINT 

Copy  II  PC  29  00 

Copy  II  Option  Board  85  00 

EXECUTIVE  SYSTEMS 

Hoi  42  00 

X Tree  32  00 

FIFTH  GENERATION 

Fastback  99  00 

MACE 

Mace  Utilities  59  00 

MICROSOFT 

Windows  65  00 

PCSG 

Li^tning  59  00 

PERSONICS 

Smart  Notes  49  00 

PETER  NORTON 

Norton  Utilities  55  00 

Norton  Commander  37  00 

OUAIO  SOFTWARE 
y/Zero  Oi: 

: SOLUTIONS 
Disk  Optimizer  35.80 

Double  Dos  29  W 

Software  Carousel  3B.B0 

STERLING  SOFTWARE 

'ntenigent  Back-up  79  00 

mOMAMNUNO  LANOUAMS 

BORLAND  INTERNATIONAL 

TurtX)  Pascal  W/6087  & BCD  59.00 

Tuftjo  Database  Toolbox  40  00 

Tu'bo  Tutor  22  00 

Turbo  GraphixToolDox  40  00 

Turbo  Jumbo  Pack  W/8087  169  00 

Turbo  Basic  59  00 

UFEBOAT  ASSOCIATES 
Lattice  CC(XTipiief  245.00 

MICROSOFT 

Macro  Assembler  95.X 

Fortran  Compiler  279.M 

Quick  Base  66.a 

CComprier  2S9.n 


A S T RESEARCH 

Six  Pack  Plus  W/64k 
Six  f^ck  Premium  W/51 2k 
Rampage  PCW/256k 
Rampage  AT  W/512K 
TALLTREE  SYSTEMS 
JPAM  3 PC  with  0 k 
jRAM3ATwt1h0k 

••AMIICS  CAIIOS 

ATI  TECHNOLOGIES 

EGAWondar 

HERCULES 

Monochrome  Plus 

Color  Card 

NEC 

NEC6B-1 

PARADISE 

Modular  Graphics  Card 
EGA  Auto  Swich  Card 
ZUCKERBOARO 

Color  Card  (No  Parallel  Peru 


170  00 
409  X 
27$  N 
4B5  m 


59  ra 


American  Express  No  returns  without  RA# 
Short  shipments  must  be  notified  within  48 
hours  15%  restocking  lee  on  non-detecbve 
goods:  S3  00  C.O  D.  charge.  Shipping  $4  00 
per  item,  less  on  bulk  orders  (S6  00  Blue  La- 
bel) (Higher  tor  some  hardware  Items.) 

Call  for  prices  tor  any  Nem  not  ieeluded  In 
Nils  phet  list. 


Color  Card  1 Parallel  PortI 
Monochrome  Graphics 

79  X 

(HecuiesCompatiOiei 

79  00 

I'O  Mini  w/clock  calendar  parallel 
4 seriaJ  pon 

75  W 

MOMMS 

HAYES 

1200 

399  X 

i200Bwntt  Smartcom  II 

PRACTICAL  PERIPHERALS 

379.x 

1200  internal  Hall-Card 

129  X 

RBONITOM 

AMOEX 

310  A 

NEC 

155  X 

595  X 

NEC  Multisync 

PRINCETON 

HXt2 

MU9fnM 

C.  ITOH  DIGITAL  GROUP  Callfor  prlai 

CITIZEN 

1200 

1XX 

Premiere  35  LQ 

475  X 

EPSON  Cell  lor  Prices 

NEC 

Ptnwnier  P5 

11S9.X 

Pinwnter  P6 

529.x 

OKIOATA  Cell  lor  Prices 

TOSHIBA 

P321 

525  X 

P351 

1099  X 

CALL  FOR  ALL  PRINTTR  ACCESSORIES 

Mormt/ 

PHsnmnoN  stbtiam 

POlAROtO 

14M  X 

Polaroid  Palette 

SOFTWARE  GARDEN 

Dan  Bricklin' s Demo  Program 

60  X 

NABDMSIU/ 

«MBM8t>UM 

10  MB  Internal  Tape  Back-up 

549  X 

10  MB  internal  AT  Tape  Back-up 

859  X 

MOUNTAIN 

20  MB  Drive  Card 

775  X 

SEAGATE 

20  MB  Hard  Disk  with  Controller 

3M.X 

MMrrpivicu 

XEYTRONICS 

KB515t 

MICROSOFT 

Mouse  with  PC  Paintbrush 

MOUSE  SYSTEMS 

Mouse  Systems  Mouse  with  Pami 

175  X 

129  X 

129  X 

BU80B  nOlWfWM/ 
■ACR'WPOWM 

, COMPUTER  ACCESSORIES 

Pt5  Pcever  Direav 

EPO 

115  X 

EPD  Lemon  6 Outlet 

IBC/TAOIRAN 

32  X 

AT  Replacement  Battery 

KENSINGTON 

27  50 

Masterpiece 

89  X 

Mastoraece  Bus 

115  X 

■AMCNM/ 

CO«>MOCtBBORB 

Intel  NEC.  Toshiba  Etc  Call  For  Prices 

coMMnm 

MULTI  TECH 

1BB.K 

AT  System 

PC/XT  COMPATIBLE  COMPUTERS 

Z3X.M 

IFCC4UL  AiitlwrIzedI 

Comaete  PC  Systems  from  under  S850  00 
Comaete  XT  Systems  from  under  Si  150  CIO 

We  can  build  me  system  accordng  to  needs 

TOSHIBA 

11X+ 

1649.x 

3tn 

2M9.X 

Order  desk  4 technical  support  open: 

8 a m to  6 p.m  Monday-Fnday 

10  a m.  to  2 p.m.  Satur^  (PST) 

6934  Canby  St. 

Suite  #109-110 

Reseda.  CA  91335 

1 818  70S-1895  us  1 800  231-6603  CA  1 800  328-4473  US 
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■ LAPTOPS 


Like  the  Compaq  Portable  III.  the  Sharp  PC -7 100  has  a laachhtt.x  design  with  a keyboard  that 
fastens  in  frtmt  when  not  in  use.  Unlike  the  Compaq,  it  offers  only  XT  speed.  Bat  if  you  want  a hard 
disk  at  a fair  price  and  the  hulk  doesn't  bother  you.  the  PC-7100  merits  a Itntk. 


RAM,  and  a video  adapter,  it  lists  for 
$3,686.  The  display  is  only  mediocre, 
and  some  of  Sharp's  options  are  standard 
features  elsewhere. 

The  5'/4-inch  floppy  disk  drive  is  pref- 
erable because  you  never  have  to  worry 
about  two  disk  sizes.  Too  many  power 


COUNTERPOINTS 


The  Sharp  PC-7 100  equals  the  Portable 
HI  on  the  really  important  features:  the 
only  thing  you  miss  is  speed.  It's  per- 
fect for  anyone  on  a budget. 

— Gus  Venditto 

A great  machine  for  a good  price,  but 
do  you  really  want  to  carry  it? 

— Mitt  Jones 


users  forget  the  grief  that  3‘/2-inch  disks 
cause  for  real  people.  IBM's  PS/2  an- 
nouncement may  force  the  world  to  3'/’ 
inches,  but  for  now  and  the  immediate 
future,  there's  no  question  which  way  is 
easier. 

In  PC  Labs  tests,  the  PC-7I(X)  per- 
formed about  as  you'd  expect  for  an 


80C86-2-based  machine  with  4.77-  and 
7.37-MHz  clock  speeds.  At  the  higher 
setting,  operations  are  20  to  75  percent 
faster  than  in  a stock  PC  or  XT.  The  3 V2- 
inch.  20-megabyte  hard  disk's  45-milli- 
second  average  access  time  ranks  in  the 
AT  class.  Compare  it,  for  instance,  to  the 
150-plus-millisecond  slug  on  the  To- 
shiba T3 100. 

Can  you  live  with  a second  floppy 
disk  drive  in  place  of  the  hard  disk? 
Sharp  also  has  the  similar  PC-7000A  for 
$1,795. 

The  detachable  keyboard  has  84  keys, 
with  a number/cursor  pad  and  10  func- 
tion keys  along  the  top.  The  keyboard  ap- 
pears to  be  solid;  it  just  doesn't  feel  that 
way.  A Setup  key  lets  you  change  screen 
brightness,  cursor  shape  and  blink  rate, 
time  and  date,  processor  speed,  speaker 
level,  and  backlighting  time-out.  (The 
backlight  panels  have  finite  lives,  so 
even  on  AC  units  with  no  battery-life 
concerns,  the  displays  need  blanking  fea- 
tures. ) A clear  plastic  panel  lets  you  slide 
function  key  assignments  next  to  the 
function  keys. 

Inside,  there's  room  for  an  8087  math 


coprocessor,  a $255  1 .200-bit-per-sec- 
ond  Hayes-compatible  modem,  and  a 
CGA  color/montK'hrome  monitor  adapt- 
er for  desktop  CRTs.  Sharp  deserves 
credit  for  including  the  monochrome  ca- 
pability (most  portables  don't),  but  a slap 
on  the  wrist  for  not  making  the  video 
adapter  a standard  feature,  as  it  is  on 
most  other  portables. 

Drawbacks?  With  RAM  so  cheap. 
Sharp  should  be  shipping  more  than 
320K  in  the  base  unit  (a  384K  upgrade  to 
7()4K,  using  4-bit  by  64K-bit  chips  costs 
$237  through  Sharp).  The  backlit  9Mi-by 
4-inch  LCD  screen  presents  no  techno- 
logical breakthroughs  and.  like  many  of 
the  other  LCDs  that  we  reviewed,  is 
overly  long,  so  a circle  comes  out  look- 
ing like  a football.  A standard  CRT  has 
an  aspect  ratio  of  4:3  (wide  to  high);  this 
one  is  about  7:3.  The  speaker's  tinny  er- 
ror beep  sounds  like  a cheap  door  buzzer 
muffled  by  a pillow. 

Like  everyone  else.  Sharp  supplies 
only  a husky  desktop  reference  binder 
and  a paperback  DOS  manual.  Why 
don't  the  people  who  make  portable 
computers  think  about  portable  manuals? 
They  could  create  a plastic-coated  24- 
page  command/setup/operations  sum- 
mary. burn  the  vital  information  into 


■ If  you  buy  the  Sharp 
PC-7100,  you  won’t  be 
disappointed,  but  it  won’t 
improve  your  social 
standing  either.  This  is  a 
workhorse,  not  a show 
horse. 


ROM,  or  stamp  it  onto  the  bottom  or 
back  of  the  case. 

If  you  buy  the  Sharp  PC-7100,  you 
won't  be  disappointed,  but  it  won't  im- 
prove your  social  standing,  either.  This 
is  a workhorse,  not  a show  horse. 

— Bill  Howard 
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The  Diconix  150.  Take  it  or  leave  it. 


The  world’s  most  portable  printer  performs  as  well  on  your 
desktop  as  it  does  when  you’re  on  the  road.  The  small  footprint 
reduces  desktop  clutter,  while  it  enlarges  a small  budget. 


The  Beet 
0(1986 


A ( jinip.my 

3100  Research  Boulevard 
Dayton,  Ohio  45420. 


>i  you.  call  (4121)  j/dom 
454-199  TXCCH 
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■ LAPTOPS 


EYEFULS  AND  EYESORES 

Our  ) I test  laptops  showed  a wide  variation  in  display  quality. 
Most  manufacturers  use  enhanced,  or  supertwisl  LCl)  technol- 
ogy in  their  screens.  The  next  step  toward  improved  legibility  is 
the  backlit  LCD — the  best  examples  being  ^nith’s  Z- 1 83  and 
the  new  NEC  MultiSpeed.  At  the  top  of  the  screen  readability 
scale  is  the  gas  plasma  screen  used  in  the  Compaq  Portable  ill. 
Gas  plasma  screens  are  sharp  and  legible,  but  require  so  much 
power  that  they're  better  left  to  AC-only  machines  like  the 
Compaq.  Display  technology  isn’t  the  only  thing  that  matters  in 
a laptop  screen:  The  degree  to  which  the  screen  can  be  tilted, 
brightness  and  contra.st  control,  glare  protection,  and  the  size  of 
the  characters  all  inlluence  overall  legibility. 


You'll  need  to  use  the  hiukUnhtin^  that  is  a standard  feature  of  the 
Bondwell  H's  small  screen  all  the  time.  The  LCD  characters  are  tiny 
and  rather  hard  to  read  when  li^htiufi  conditions  are  not  ideal. 


The  Compaq  Portable  Ill's  brilliant  <fran}ie  i{as plasma  di.\play  turns 
heads.  The  screen  is  as  legible  as  a CRT  in  any  lif’ht  and  helps  make 
the  Portable  III  worthy  of  consideration  as  a desktop  machine. 


The  Data  General  OnelMmlel  2T  has  a tall  LCD  screen  that  is  easy  to 
read  when  backlit.  When  the  display  is  not  backlit,  legibility  is  worse. 
Nevertheless,  this  .screen  is  miles  ahead  of  its  ancestors. 


The  Datavue  Spark's  supertwist  LCD  is  difficult  to  read  in  less  than 
ideal  lighting  conditions.  An  electroluminescent  screen  is  available  as 
a $125  option,  and  it's  a good  investment. 


The  GRiDLite's  blue-orngreen  .supertwi.sl  LCD  Urnks  backlit,  even 
tiumgh  it  isn't.  It  measures  a huge  6'/:  by  fi'/:  inches.  Other 
manufacturers  could  learn  a few  things  fnmi  this  display. 
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IBM  futs  improved  ils  display,  addinff  supertssist  technology.  Even  so. 
you ' II  need  gMxi  light  to  read  the  characters  clearly,  and  the  screen 
size  is  not  as  large  as  some  of  the  less  expensive  competition’s. 


ij.nnrr* 


Tttshiha's  Tl  l(X)  Plus  sports  a new  supertw  ist  LCD  screen  that  ranks 
among  the  better  non-hacklit  .u  reens,  though  the  GRiDLite's  is  better. 
With  each  upgrade.  Toshiba  does  a bit  better  than  before. 


The  newly  backlit  display  of  the  NEC  MultiSpeed  is  a gtHtd  choice  for 
u.sers  who  like  to  work  in  very  bright  light.  The  electroluminescent 
screen  is  statulard  on  the  EL  mode!  and  available  as  a $499  upgrade. 


^ LHeqRHT.DHV 

aEWCHFlRRH 

’'■'nEFinUUF  BURIES 

■ I . RELI^HBE  H-  ijq 


The  Wang  LapTop's  supertwist  LCD  Is  adequate,  but  that  isn't  gottd 
enough  where  laptops  are  concerned.  Though  legibility  is  acceptable, 
the  .screen  should  be  better  considering  the  unit’s  price. 


The  Sharp  PC -7 1 00’ s Ifacklit  display  is  long  and  wide.  It  is  functiomd 
but  not  notable  when  compared  with  the  Compaq  or  Zenith.  For  a 
portable  that's  .so  heavy,  the  display  should  be  more  dazzling. 


The  best  gets  even  better.  The  vibrant  Z-IHJ  Portable  PC  screen  (aiso 
found  on  the  revised  Z- 18 1 ) .still  takes  your  breath  away.  It  makes  the 
Z-  / 83  the  only  truly  viable  battery-jyowered  desktop  tnachine . 


* 

I 
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Face  Any  Situation 
Successfully 

Finally,  there’s  a way  to  help  turn  spending  a lot  of  money  on  new 
your  IBM*  AT'"  or  compatible  PCs,  or  compromising  on  fea- 

into  a multi-user  system  without  tures  by  buying  ASCII  terminals. 


It’s  the  TeleVideo  PC  Station'." 

The  PC  Station  is  a better 
choice  than  a PC  because  it  costs 
just  $629. 

It’s  a better  choice  than  an 
ASCII  terminal  because  it  gives 
you  more  features.  The  PC 
Station  is  the  only  terminal  of  its 
kind  with  dual  host  ports  to  let 
you  communicate  with  both  an 


TeleVideo  Systems,  Inc.,  1170  Morse  Avenue.  Sunn>'\'ale.  CA  94088-3568  (408)  745-7760.  Regional  offices:  West  (408)  745-7760; 
Northeast  (617)  890-3282.  Latin  America/Pacific  (408)  745-7760  Extension  511.  European  offices;  Amsterdam  31.2503.35444; 


li'i  r»  In.  isaiuderutk  .4 Intctiun.'n.ii  Businc-sM-uhini-^i  orp.’rjiion 


Copyrighted  material 


ts.  tw 

k r.  liiiiM 

%rli  23.  1«7 

II  teTH) 

in  IrU 

ASCII  and  an  AT  host,  simulta-  COM  1/AUX  ports.  Plus  a 14"  a free  applications  guide  to  the 

neously.  To  make  sure  you  don’t  super-dark  high-contrast  screen,  PC  Station,  call  us  today  at 

lose  anything  switching  between  separate  set-up  menus  for  each  1-800-835-3228,  Dept.  TM2. 
hosts,  the  PC  Station  has  enough  port,  a 132-column  display  and  The  TeleVideo  PC  Station, 

memory  to  store  a full  page  of  20  programmable  function  keys  It’s  one  of  the  easiest  choices 

data  from  each.  It  also  features  you  can  customize  for  your  you’ll  face  on  the  path  to  success, 

an  AT-style  keyboard  with  LEDs,  custom  applications. 

IBM  and  ASCII  character  sets.  All  that,  plus  TeleVideo’s  'T3VI  72  ^ 

and  a back  panel  similar  to  an  full  one-year  end-user  warranty. 

IBM  PC  with  parallel  printer  and  For  more  information  and  ths  viskw  vou  .sEno  to  succeed 

Soulhwest  (714)  476-0244;  South  Central  (214)  550- 1060;  Southeast  (404)  447-1231 ; Midwest  (312)  397-5400;  East  (516)  496-4777; 
Paris  33.1.4687.34.40;  London  44.9905.6464. 
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■ LAPTOPS 


KEY  PLAYERS 


Next  to  the  screen,  a laptop's  keyboard  is  probably  its  most  im- 
portant element,  and  the  one  people  argue  most  about.  No  lap- 
top maker  (except  maybe  IBM)  has  been  able  to  duplicate  the 
feel,  size,  and  key  placement  characteristic  of  desktop  PC  key- 
boards, and  there's  still  rix)m  for  improvement  on  most  of  these 
machines.  What  to  Ux)k  for:  Keys  that  are  big  enough  so  your 
fingers  can  find  them  and  won’t  slide  off,  large  and  accessible 
function  keys,  separate  numeric  keypad,  intelligently  placed 
cursor  movement.  Ctrl,  All.  Del,  and  Esc  keys,  and  the  kind  of 
feedback  you  like  on  a desktop  machine.  Feedback  is  very  sub- 
jective. but  most  petiple  prefer  a solid  keyboard  feel  with  tactile 
feedback.  Not  all  laptops  fit  the  bill. 


The  BonJwell  8 is  the  most  compact  laptop  in  the  ^roup  we  reviewed, 
hut  one  result  of  its  diminutive  size  is  that  its  keyboard  is  simply  unt 
small  to  he  used  comfortably. 


What  a pleasure  to  he  on  the  road  and  have  a full-size  AT-style 
keyboard,  h doesn't  feel  ipdie  as  .solid  as  the  average  desktop's,  hut 
the  ComfHtq  Portable  Ill's  keyboard  remituls  you  of  home. 


J 


Like  many  portables,  the  Data  General  One! Model  2T  has  a keyboard 
with  an  embedded  numeric  pad  atui  scrolling  keys.  Forcing  keys  to  do 
double  duty  is  one  size/functionality  tradeoff  of  laptops. 


The  Datavue  Spark’s  keyboard  has  a surprisingly  solid feel.  It's  as 
good  as  the  NEC  MultiSpeed's  or  the  Zenith  Z- 183’ s.  and  that 
indicates  the  ki/ul  of  bargain  that  the  Spark  is. 


You’ll  notice  some  .strange  key  placements  on  the  GRiDLite's 
keyboard  (try  to  find  the  Del  or  aptKstrophe  key),  and  the  overall feel  is 
crowded.  Of  course,  like  the  tnachine  itself . it  sure  looks  gixtd. 
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The  winner  of  the  laptop  keyboard  competition  remains  the  IBM  PC 
Convertible.  It  feels,  sounds,  and  looks  just  right  with  excellent 
audible  and  tactile  feedback. 


N»X 


rrrr 


■3BBW- 


!2J 


What's  different  about  this  picture?  The  NEC  MultiSpeed po.dtions  ks 
function  keys  down  the  left-hand  side  of  the  keyboard.  Users 
acctLstomed  to  the  classic  XT  keyboard  will  be  thankful for  this  design . 


The  Sharp  PC-  7 lOO's  keyboard  hn/ks  but  doesn ' / feel  quite  .solid 
enough.  Like  the  Compaq's,  it's  full-desktop-size,  a virtue  appreciated 
by  tho.se  who  mast  u.se  a more-cramped  laptop  keyb<Hird. 


Despite  the  small  f(H)tprint  of  the  Toshiba  Tl  100  Plus,  its  keyboard 
hasHI  keys,  and  only  afew  have  to  perform  double  duty.  It'samajor 
factor  in  the  T 1 100  Plu.s's  Editor's  Choice  award. 


The  Wang  LapTop's  keyboard  has  a gfxrd feel,  but  its  layout  will  seem 
foreign  to  u.ser.s  accu.stomed  to  PC-compatible  designs.  There  are 
several  e.xtra  keys,  many  of  which  you  may  never  have  heard  of  before. 
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The  Zenith  Z- 1 BJ's  keyboard  is  an  improvement  over  its  predecessor. 
The  weird  key  placements  of  the  past  have  all  been  fixed.  The  keylxHird 
al.so features  .shift-state  LEDs  in  this  revision. 
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The  Toshihii  T / KX)  Plus  is  a fomter  Editor's  Choice  and  it  wins  a mention  a second  time  for  its 
slender  design,  improved  supertwist  LCD  screen  (only  the  GRiDLite's  is  better).  andH()H6  speed. 
Toshilxi  owners  also  have  the  advanhifte  of  a lar^e  third-party  peripherals  market  to  shop  in . 


TOSHIBA  AMERICA  INC. 

Toshiba  T1 100  Plus 

If  portable  PCs  were  eligible  for  the 
Olympics,  Toshiba  America  Inc.’s  To- 
shiba T1  100  Plus  would  be  entered  in  the 
decathlon.  And  favored  to  be  a medalist. 
While  the  Toshiba  would  be  an  unlikely 
victor  in  any  single  area  that  calls  for  ulti- 
mate quickness  or  strength,  nothing  else 
manages  IheTI  100  Plus's  all-round  bril- 
liance. 

In  a world  where  the  corporate  PC 
budget  is  bottomless,  you'd  have  a Com- 
paq Portable  III  for  heavy-duty  number- 
crunching in  hotel  rooms,  a Zenith  Z- 1 81 
for  90-minute  stints  of  word  priKessing 
on  dimly  lit  planes,  and  a Tandy  102  for 
silent  note-taking  in  an  auditorium  lack- 
ing ready  access  to  1 10  volts. 

In  the  real  world,  you're  lucky  to  have 
your  own  desktop  PC  and  one  DOS-to- 
travel  machine.  If  you  have  to  choose 
one  portable  with  the  most  virtues  and 
fewest  drawbacks,  you're  going  to 
choose  the  T1 100  Plus. 

The  $2,099  Toshiba  ranks  among  the 
very  lightest  (10  pounds  by  itself.  13 
pounds  with  the  charger,  internal  modem 
and  nylon  carrying  case)  and  most  com- 
pact ( 1 2 by  1 2 by  2y»  inches).  The  80C86 
(8086  CMOS)  processor  runs  at  4.77 
MHz  or  7. 16  MHz.  faster  than  almost  all 


Toshiba  Tl  ton  Plus 
Toshiba  America  inc. 

Ini'omiation  Systems  Division 
2441  Mieheile  Dr. 

Tuslin.  CA  WhllO 
(7i4)7.1U-.'HKXI 

List  Price:  With  64t)K  RAM.  two  .T/-inch 
Itoppy  disk  drives.  MS-DOS  3.2.  carrying 
case.  SiiteKk-k,  S2.(8t9:  i .2(X)-hps  modem. 
S399:  power  supply . S499:  P/rytpy  Link  (con- 
trols d^top  PC  5'Zi-iiieh  drives).  $ 199;  car 
battery  adaptcr/charger.  $.39;  five-slot  expan- 
sion chassis.  $999:  interface  card.  $199; 
sc-reen  upgrade  fur  early  Tl  100  Plus.  $275 
(call  (7 14)  632-.3.V)4.  ext:  95). 

In  Short:  The  all-txHind  choice  for  best  com- 
bination of  slender  design,  speed,  battery  life 
and  .screen  (LCD)  legibility.  The  screen 
cttuld  use  a few-  naite  square  inches. 

CIRCLE  B65  ON  RCADCH  S£BVK:E  CAHD 


of  the  8()88-genre  laptops  save  the  NEC 
MultiSpccd.  All  the  I/O  you  could  possi- 
bly want  is  built  in:  two  microfloppies, 
parallel  and  serial  ports,  room  for  a $399 
modem,  and  RGB  and  composite  moni- 
tor outputs.  The  printer  port  can  also  be 
used  to  drive  a $499  external  Toshiba 
5 i/a-inch  floppy  disk,  the  floppy  drives  of 
a desktop  PC  via  Toshiba's  $ 1 99  Floppy 
Link,  or  an  overpriced  ($999)  five-slot 
expansion  box.  For  that  kind  of  money 
you  could  buy  a whole  PC. 

Despite  its  small  fixilprint.  Toshiba 
packs  in  81  keys.  The  ten  function  keys 
are  across  the  top.  The  eight  page-move- 
ment keys  (the  four  cursor  keys  and 
PgUp,  PgDn.  Home,  and  End)  are  all 
there,  unlike  in  the  Zenith,  which  makes 
four  keys  do  double  duty.  The  right  side 
of  the  alpha  keys  can  be  switched  to  a nu- 
meric keypad,  thereby  extending  the 
keyboard's  utility  further. 

The  supertwist  LCD  screen,  upgraded 
late  this  winter,  ranks  among  the  better 
nonilluminated  displays.  Only  the  GRID 
LCD  is  markedly  bigger  and  better;  the 
NEC  display  is  about  the  same,  though 
its  bigger  display  panel  gives  NEC  a 


slight  edge.  Everything  else  ranks  lower, 
including  IBM's  improved  superlwist 
LCD.  None  ofthe.se  reflective  LCDs  can 
hold  a candle  to  the  Zenith  or  Wang 
backlit  screens,  of  course — but  that's 
your  tradeoff  with  battery  life, 

Toshiba  was  the  first  company  with  a 
serious  all-purpose  laptop  in  early  1986 
(serious  defined  as  not  overpriced  and 


COUNTERPOINTS 


Light,  nice  keyboard,  decent  price.  But 
the  drab  display  puts  me  to  sleep. 
— Mitt  Jones 

A gixid  choice  for  all-around  efficien- 
cy. but  it's  a little,  um.  boring.  It's  no 
GRiDlite. — Nora  Georgas 


not  overweight — sorry.  GRiD;  sorry. 
Data  General). 

The  original  Tl  1(K)  keyboard  was  bi- 
zarre, the  screen  was  pixir  by  Kxlay's 
standards,  the  mixiem  reached  only  300 
bits  per  second,  the  serial  port  was  an  op- 
tion. and  there  was  no  second  disk  drive 
and  no  currying  handle.  But  it  was  the  be- 
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Attention  Lobis  users 

Now  1-2-3  I 
and^^mphony 
I can  spell.  ' 


Spelliii!:  The  Conect  Way  to  Improve 
YourPeribnnaiice. 

Cost  of  goodes.  1987  Budgat.  Memo- 
rumdum.  Embarrassing  misspellings  in 
TOur  spreadsheet  can  happen  to  anybody. 
But  now  they  don’t  have  to  happen  to  you . 
Introducing  Spellin! , the 
Add-In  spelling  checker  for 


Lotus.  It  s the  easiest,  and  the 
fastest  way  to  put  an  end  to 
imbarresment. 

Spellin!  (hyDavidR.  Whitney  and 
Borland  Iniemational)  is  the  first  full- 
featured,  on-demand  spelling  checker 
designed  specifically  for  1-2-3  and 
Symphony.  Because  it  combines  Lotus 
Add-In  and  Borland  Advanced  Spelling 
Technology,  Spellin!  checks  every  label 
(no  matter  how  large),  column,  and 
row  of  your  spreadsheet . Whether  it’s  on 
the  screen  or  not.  That’s  something 
general  purpose  spelling  pro- 
pams  simply  can’t  do  ^ 
for  you.  Spellin! 


second  opinion  on  all  your 
words.  In  a second’s  notice. 

Just  pop  into  Spellin! 
with  a single  kevslroke.  Right 
in  the  middle  of  your  spread- 
sheet. Then,  tell  it  to  check  a 
cell,  a range,  or  the  entire 
spreadsheet  you  want 
checked.  The  rest  is  auto- 
matic. Spellin!  compares  your 
words  to  a 90,000  word 
diaionary.  When  it  suspects  a misspelling, 
it  stop,  shows  you  the  word  in  context,  and 
asks  for  your  instructions.  Then,  you  can 
ask  it  for  spiling  suggestions.  Edit  the 
word  and  look  it  up  again.  Or,  ignore  it  al- 
together. If  the  word  isn’t  in  the  dictionary, 
and  you  know  it’s  correct, 
add  it  right  then  and 
there.  Spellin!  learns  as 
you  use  it.  And  because 
it’s  interactive,  the  more  you  use  it,  the 
better  your  spelling  gets. 

Advanced  Spelling  Features. 

Spellin!  comes  with  American 
English  and  British  English 
dictionaries.  You  can 
create  your  own 
library  of 


custom  dictionaries  for  job  or  industry-spe- 
cific words.  Spellin!  finds  doubled  words 
(the  the)  and  incorrect  capitalization  at  the 
beginning  of  sentences  and  proper  nouns. 


Specifications: 


• A(kl-In  spelling  checker  for 
land  Symphony 


1-2.3  ti  . . 
spreadshecisf  .WKi  and 
Lillies). 

• Works  with  Symphony  in 
“Sheel”iBode. 

• Noicopy-proicctcd. 

• Reqiures  IBM  PC  version  of 
I>Musl-2-3Kd.2.0 

or  2.01  or  Symphonv 
Vcr.  1.2. 

• Compaiibk'wiih  EMS 
boards  and  ail  uiiliiy 

iins  like  Sidekick 


pit^msl 

andHAI.. 


Can  be  loaded  or  unloaded 
from  memorv  ( lakes  95K ) 
fromwiihin  l/Mus. 

Context  scnsilivc,  Lolus-like 
help  system. 


SFBEADSHEET 


It  even  has  a “find  and 
replace"  mode  that  lets 
you  make  global  word 
changes  in  your  spread- 
sheet. All  this  and  more 
makes  Spellin!  the  right 
choice  for  letter  prfect 
spreadsheets.  With 
Spellin!,  your  work  is 
accurate.  Your  writing 
is  better.  Your  spread- 
sheets even  look  more 
professional.  And  in  the 
process,  so  do  you. 

Spilin!  is  the  latest 
in  the  Turner  Hall  Publishing  spreadsheet 
utility  family  which  includes  Note-It  Plus, 
SQZl,  The  Cambridge  Analyst,  and 
4WORD  The  Add-In 
Word  Processor.  Because  it 
checks  words  on  the  spread- 
sheet itself,  it’s  the  prfect  com- 
plement to  4WORD,  which 
(unlike  other  Add-In  word 
processors)  stores  its  documents 
right  on  the  spreadsheet  as 
“long  labels.’* 

Spellin!.  For  only  $79.95, 
you  can’t  go  wrong. 

Can  You  Spell  Guarantee? 

Try  Spilin!  for  30  days 
and  if  vou're  not  completely 
satisfied  for  anv  reason,  we’ll 
take  it  back.  No  questions 
asked.  Call  today.  Spell 
right.  Look 
professional. 

Right  now. 

1-800-556-1234X523 
In  CA  800-441-2345  x 523 


Spellin! 

The  Add-In  Spelling  Checker  for  Lotus 


copies  erf* Spdlin!  forS79.95,riu! 
.)CA 


• $2.00  per  uniishiroing.  ($12  per  unit  outside  USA. 
I residents  add  $5.^  sate  tax  pCT  unit. 

I □ I enclose 
I Card# 


□ VISA  □ Masiercaid 

□ AMEX  □ Diners  Qub 


. Exp.  Dale— 


Q)mpany  _ 
Address 


Ciiy/Staic/Zip_ 

l*hone( 


Stndto.  Turner  Hall  PuNishing,  I02n  Torre  Aw.,  Cupertino,  CA  95014 
’’ 10201 1om^‘\vcnuc*(:urKTi’ino,(:AV5ni4.(^  | KTV1\ 
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UPGRADING  YOUR 
TOSHIBA  TllOO  PLUS 

Premier  Technologies  and  Axonix  can  both  fit  your 
Toshiba  TllOO  Plus  with  a hard  disk  drive. 


Since  its  introduction,  the  Toshiba 
TllOO  Plus  has  been  one  of  the  most 
successful  competitors  in  the  laptop  mar- 
ket. In  the  eyes  of  its  boosters,  the  TllOO 
Plus  has  everything,  but  as  technology 
marches  forward,  even  the  most  devoted 
fan  must  have  mused  wistfully, 

‘ 'Wouldn’t  it  be  great  if  I could  get  a hard 
disk  into  this  machine?” 

Engineers  at  Premier  Technologies  of 
Irvine,  California,  and  Axonix  Corp.  of 
Salt  Lake  City,  Utah,  were  wondering 
the  same  thing,  and  they've  done  some- 
thing about  it. 

For  $995,  Premier  Technologies  can 
fit  your  TllOO  Plus  with  a 10-megabyte 
hard  disk  drive  that  adds  only  6 ounces  to 
the  laptop's  weight. 

The  LiteDrive,  based  on  the  same 
model  used  in  the  Toshiba  T3 1 00,  can  be 
field-installed  in  about  1 3 minutes  by  se- 
lected dealers  representing  Premier 
Technologies.  The  lower  floppy  disk 
drive  is  removed  and  the  hard  disk  insert- 
ed in  its  place. 

The  LiteDrive’s  power  consumption 
is  kept  to  a minimum  by  a power-down 
feature  that  shuts  the  drive  off  at  user-de- 
fined intervals.  The  drive  springs  back  to 
life  within  four  seconds  when  accessed 
by  any  read  or  write  command. 

Even  with  constant  reading  and  writ- 
ing, the  LiteDrive  can  operate  off  the  bat- 
tery for  3 hours  and  55  minutes.  Reading 
or  writing  only  once  a minute  will  extend 


the  life  of  the  battery  to  6V2  hours. 

PremierTechnologies  first  introduced 
retrofitted  hard  disk  drives  on  the  Zenith 
Z- 1 7 1 last  August.  The  LiteDrive  for  the 
Toshiba  Tl  100  Plus  was  their  second  of- 
fering, and  a hard  disk  drive  for  the  NEC 
MultiSpeed,  also  priced  at  $995,  was  an- 
nounced in  May. 

For  more  information,  contact  Pre- 
mierTechnologies, 1890  McGaw  Ave.; 
Irvine,  C A 927 1 4;  (7 1 4)  26 1 - 1 1 84. 

Axonix  offers  two  expansion  kits  for 
the  Tl  100  Plus.  The  first,  called  the 
ThinWin,  is  installed  in  the  laptop’s  B: 
drive  just  like  Premier’s  LiteDrive.  It  is 
available  in  10-  and  20-megabyte  capaci- 
ties ($995  and  $1,295)  and  is  retrofitted 
by  Axonix  or  an  authorized  dealer. 

Axonix’s  second  expansion  option, 
the  ThinPack  1 100,  is  a user-inst^lable 
external  expansion  chassis  that  contains  a 
hard  disk,  a rechargeable  battery,  and 
two  expansion  slots  that  will  accommo- 
date PC-compatible  half-cards.  The  10- 
megabyte  version  costs  $1,195;  the  20- 
megabyte  version,  $1,395.  The  entire 
package  weighs  4'/2  pounds  and  adds  1 '/i 
inches  to  the  thickness  of  theTl  100  Plus. 

For  more  information,  contact  Ax- 
onix Corp,,  2257  S.  1100  East,  #2C, 
Salt  Lake  City,  UT  84106;  (801)  466- 
9797.— Donald  P.  WUlmott 


Donald  P.  WUlmott  Is  an  assistant  editor 
at  PC  Magazine. 


ginning  of  an  excellent  evolution. 

By  the  middle  of  last  year,  Toshiba 
had  fixed  everything  that  was  wrong  or 
underwhelming  with  the  TllOO.  With 
the  new  supertwist  screen  and  a $300 
price  cut.  the  current  model  improves  on 
the  original  Tl  100  Plus,  which  won  last 
year’s  PC  Magazine  Award  for  Techni- 
cal Excellence  and  was  elected  an  Edi- 
tor’s Choice  (Volume  5 Number  22). 
Owners  of  the  original  Tl  100  Plus,  but 


not  the  T 1 1 00,  can  upgrade  to  the  current 
supertwist  LCD  screen  for  $275.  The  im- 
provement is  marginal  but  noticeable.  Is 
it  worth  the  extra  money?  If  your  compa- 
ny is  paying,  definitely  yes;  if  it’s  com- 
ing out  of  your  own  pocket,  it’s  still 
worthwhile.  Call  Toshiba  at  (714)  632- 
3504,  ext.  95,  for  details. 

Products  that  stand  still  make  good 
targets.  If  Toshiba  wants  to  maintain  the 
Tl  lOO’s  leadership,  it  should  consider  an 


internal  hard  disk  option,  a slightly  big- 
ger screen,  a backlit  screen  option,  a re- 
movable nickel  cadmium  battery,  a 
2,400-bps  modem,  battery-backed 
RAM,  a better  carrying  case  (tbe  two 
pouches  for  one  floppy  disk  each  are 
most  insecure,  and  there’s  little  room  to 
let  you  carry  along  paperwork),  a con- 
densed traveling-user  manual  to  supple- 
ment the  2.2-pound  desktop  reference 
set,  and  a lighter  external  5'/4-inch  disk 
(the  beast  weighs  8 pounds  with  power 
supply). 

The  speaker  whistles  for  3 seconds  if 
you  shut  the  top  with  the  power  on.  Nor- 
mally that’s  an  advantage,  but  there  are 
times  when  you  wish  you  could  close  the 
lid  without  annoying  others  around  you. 

Otherwise,  it’s  just  fine.  Toshiba 
jumped  out  front  early,  and  while  the 
competition  is  getting  better,  no  one  else 
has  yet  managed  an  all-round  winner  on  a 
par  with  the  Tl  100  Plus. — Bill  Howard 


WANG  LABORATORIES  INC. 

Wang  LapTop 

Wang  Laboratories  Inc.  managed  to  turn 
a nice  idea — an  8-MHz  laptop  with  an  in- 
ternal hard  disk,  a supertwisl  LCD,  and  a 
built-in  thermal  printer — into  a product 
that’s  simply  too  bothersome  for  use  as  a 
PC-compatible  machine. 

Among  my  more  serious  gripes  with 
the  machine  is  its  lack  of  an  internal  disk- 
ette drive:  for  $3,530  you  get  a 10  mega- 
byte hard  disk,  a built-in  printer,  and  a 
nickel  cadmium  battery  pack,  but  no 
diskette  drives. 

Tbe  “optional”  external  drives  will 
cost  you  $365  for  a 5 'A-inch  and/or  $5 1 8 
for  a 3'/2-inch.  The  drives  are  rather 
bulky,  so  you  probably  won’t  want  to 
take  them  with  you  when  you  travel . But, 
then  again,  the  laptop  is  a bit  large  as 
well,  though  it’s  difficult  to  imagine  such 
a feature-laden  laptop  being  much  small- 
er or  lighter. 

My  other  major  complaints  with  the 
machine  center  around  its  “Wangness.  ’’ 
For  people  who  use  Wangs,  this  laptop 
may  be  a dream  come  true,  but  its  true- 
to-Wang  design  poses  problems  for  the 
PC-compatible  user. 

Apart  from  a rather  strange  keyboard 
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Software’s  biggest  critics  are  Q&A’s  biggest  fans. 
They  love  its  easy-to-use,  flexible  file  management. 
.%!(!  its  fast,  full-featured  word  pnxressing.  According  to  the 
experts,  you  won’t  find  an  easier  or  better  way  to  keep 
track  of  people  and  informatioa  Q&A  manages  client  lists, 
personal  databases,  inventory,  tax  records,  and  expenses.  It 
breezes  through  a form  letter  mail-merge,  creates  customer 
mailings,  writes  professional  looking  letters  and  proposals, 
includes  1-2-3  spreadsheets  and  graphs  in  documents,  you 


name  it.  All  this  plus  its  ability  to  get  information  into  and  out 
of  your  databases  with  real  English  sentences  (like  HAL  does 
in  1-2-3)  makes  Q&A  the  value  leader  in  personal  software. 
For  now,  and  as  your  needs  grow. 

Call  today  for  information  and  while 
supplies  last,  a free  demo  disk  (a  $10  value). 

If  you’ve  got  one  shot  at  word  processing 
or  file  management,  take  #1.  Take  Q&A. 

(800)  443-0100  Ex.  499P 

The  File  Manager,  With  a Word  Processor,  That  Understands  English 


SWANTEC-  10201  Torre  Avenue  • Cupertino,  CA  95014  *(408)  253-9600 
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You  van  ’ I help  hut  notice  the  thermal  printer  sitting  in  the  middle  of  the  Wang  I vtpTop . its  weight 
and  the  weight  cf  the  standard  hard  disk  make  this  a bulky  package.  The  Wang  LapTop  is  the  least 
PC  compatible  of  ihe  laptops  reviewed  here,  hut  Wang  users  will  find  it  familiar. 


layout.  Wang  systems  use  a bus.  charac- 
ter set.  and  display  standard  that  are  for- 
eign to  PC-compatible  machines.  To 
give  Wang  users  what  they're  accus- 
tomed to  and  provide  MS-DOS  compati- 
bility too.  Wang  fitted  the  LapTop  with  a 


layer  of  disk-ba.scd  software  to  handle 
MS-DOS  applications. 

You  switch  between  three  system 
modes:  Wang.  Industry  Standard  Mono- 
chrome (MS-DOS  and  IBM  MDA  stan- 
dard display),  and  Industry  Standard 
Color  (MS-DOS  and  IBM  CGA  standard 
display),  depending  on  your  application. 
Choosing  an  industry-standard  mode  ac- 
tivates the  ASCII  character  set  and 
switches  to  an  IBM-standard  display 
mixlc. 

Since  Wang  uses  a SCSI  bus,  the  Lap- 
Top  mu.st  translate  PC  ROM  BIOS  calls  in 
order  to  run  MS-DOS  applications.  This 
means  you  must  copy  six  files,  including 
the  BIOS. SYS  file  that  handles  the  transla- 
tion. to  every  disk  you  want  to  be  able  to 
boot  from. 

This  translation  slows  operation  con- 
siderably. The  Wang's  8-MH/.  processor 
fared  well  in  PC  Labs  tests,  but  display 
speeds  and  disk  accesses  were  extremely 
slow,  with  the  exception  of  display 
writes  directly  to  display  memory,  which 
bypass  PC  ROM  BIOS.  The  Wang  hard 
disk  couldn't  run  the  test  that  uses  BIOS 
interrupt  l.lh.  but  this  shouldn't  cause 


problems  with  applications  programs. 

Despite  the  oddity  of  Wang's  com- 
patibility scheme,  most  DOS  applica- 
tions I tried  worked — including  Word- 
Star 2000  Plus  , WordPerfect  4.2, 
SideKick.  a late  version  of  Lotus's  1-2-3, 
Release  lA.  and  Xywrite  II  Plus.  Some 
programs  took  a bit  of  trial-and-error  ex- 
perimentation.  however.  SideKick 
wouldn't  run  properly  until  I changed  the 
screen  driver  from  the  default.  Version 
3. 1 of  The  Norton  Utilities  detected  the 
Wang  display  and  set  itself  accordingly, 
so  it  ran  properly  in  Wang  mode  but  not 
in  the  IBM-compatible  modes.  I could 
get  neither  of  two  chess  programs  to  run, 
probably  because  of  their  copy-protec- 
tion schemes. 

The  LapTop's  built-in  thermal  printer 
is  perhaps  its  most  impressive  feature, 
though  I would  gladly  give  it  up  for  an  in- 
ternal disk  drive.  Rated  at  18  characters 
per  second,  the  Epson  MX-80-compat- 
ible  printer  supports  direct  printing  on 
thermal  paper  or  transfer  printing  using  a 
ribbon  cartridge.  The  printer  produces 
surprisingly  nice  near-letter-quality 
print,  and  a paper-roll  attachment  is  a 
real  plus. 

Besides  the  external  disk  drives, 
Wang  offers  several  other  optional  fea- 
tures. You  can  add  an  internal  Hayes- 
compatible  modem  and  an  additional 
5 1 2K  bytes  of  RAM  in  the  LapTop's  two 


■ The  Wang  LapTop’s 
built-in  printer 
supports  direct  printing 
on  thermal  paper  or 
transfer  printing  using 
a ribbon  cartridge. 

proprietary  slots,  though  Wang  supports 
only  640K  RAM. 

A built-in  serial  port  lets  you  add  an 
external  mtxiem.  and  Wang  supplies  an 
optional  serial-to-parallel  converter  for 
an  external  parallel  printer. 
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“mUh  GEnie 
I discoverea 
vast  new 
horizons" 


$10.00+  per  hour 


$5  per  hour 


There's  only  so  hi  you  can  go  with  most 
ordinary  online  information  networks.  But  with 
GEnie— the  General  Electric  network  for 
Information  Ejtchange— there’s  virtually  no  end 
to  the  exciting  new  interests  you  can  explore. 
Discover  the  value  of  GEnie's  vast  range  of 
services  and  explore  new  territory  with  guides 
from  our  Special  Interest  Groups. 

Join  the  friendly  crew  with  GEnie’s 
IBMt  RoundTable  ™ Special  Interest 
Group  for  exciting  and  infomiative  discussions. 
Benefit  from  the  expertise  of  experienced 
individuals.  Compare  notes  on  hardware, 
software,  games  or  any  other  topic  you 
choose.  And,  for  the  simple  cost  of  down- 
loading, collea  thousands  of  valuable  public 
domain  software  programs  for  your  personal 
computer.  Over  1000  new  programs  are  added 
to  our  libraries  every  month.  And  remember, 
UPLOADS  ARE  FREE  on  GEnie! 

No  extra  charge  for  1200  Baud. 

Make  new  friends,  schedule  meetings, 
gather  facts  and  figures,  set  up  travel  plans,  get 
the  news,  be  entertained  and  even  shop  online 
for  a fraction  of  what  other  information  services 
charge,  beause  GEnie’s  non-prime  rate  for  300 
or  1200  baud  is  only  15  an  hour.  GEnie 
always  comes  out  ahead  of  the  competition  in 
savings,  in  some  cases  by  as  much  as  60% . 

You  get  even  mm  for  your  money. 

In  addition  to  user  support  groups,  you  can 
meet  new  people  with  GEnie's  Live  Wire  ™ 

CB  Simulator.  Exchange  messages  with 
electronic  mall  service.  Find  the  best  vacation 


deals  and  make  your  reservations  with  Amerfom  Backed  in  the  GE  IhuUtion 
Airlines  travel  service.  Shop  at  home  with  oEnie  is  brought  to  you  by  General  Electric, 
American  Express  Mercbandise  Shop.  Leam  whose  reputation  isbuiltonattentionto  detail 
the  fun  way  with  a subscription  to  GroUer's  and  customer  satisfitction.  ^’re  continuing  that 

electronic  encyclopedia.  Play  classic  and  tradition  with  GEnie. 
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multiplayer  games.  Use  GEnie’s  Fitutncial 
Services  to  track  stock  market  quotes,  check 
market  indicators  and  maintain  an  automatically 
updated  personal  portfolio  online.  All  this  plus 
new  services  adtW  each  and  every  month! 

Map  out  your  own  voyage  of  discovery 
with  GEnie  as  your  guide . . . enrich  your 
tomorrows  by  signing  on  with  GEnie  today. 
Sign  up  from  your  keyboard  today. 

4 Easy  Steps: 

1 . Have  your  major  credit  card  or 
checking  account  number  ready. 

2.  Set  your  modem  for  local  echo 
(half  duplex)— 300  or  1200  baud. 

3.  Dial  1-800-638-8369.  When 
connened,  enter  HHH 

4.  At  the  Ull= prompt  enter 
J0M11876,GEiile  then  RETURN. 

Need  help  or  more  information?  No  modem 
yet?  We  can  help.  In  U.S.  or  Canada  call 
1-800-^9^. 


GEnie 

Stay  online  longer,  for  less. 


INFORMATION 

SERVICES 


GEnie  nf«  and  serviers  sub^  to  ettange  I'phatfe  are  Free  dunng  nniv 
prime  hours  a 300  or  1 200  baud  Some  scrvlra  offered  on  Genie  may 
inciude  addiiional  dorges 
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■ LAPTOPS 


The  LapTop  also  has  a monitor  port, 
but  you'll  need  a proprietary  cable  and  a 
25-KHz  monitor  (Wang  recommends  a 
multiscanning  monitor)  to  set  up  an  ex- 
ternal color  display. 

Wang  users  will  appreciate  the  Wang 
user  software  shell  included  in  the  Lap- 
Top’s  base  price.  The  shell  includes  sys- 
tem utilities,  an  editor,  and  communica- 
tions options.  You  can  disable  the  shell 
easily  once  you’re  up  and  running. 

The  LapTop’s  documentation  is  load- 
ed with  information  but  is  probably  the 
most  poorly  organized  collection  of  man- 
uals I’ve  ever  seen,  information  on  any 
given  topic  seems  to  be  spread  strategi- 
cally throughout  the  four  binders.  I 
searched  for  the  paper-roll  mounting  in- 
structions in  the  installation  guide,  user 
guide,  and  printer  software  manual  be- 
fore finally  finding  them  in  the  funda- 
mentals guide. 

I liked  the  Wang’s  keyboard  feel, 
found  the  surpenwist  LCD  more  than  ad- 
equate. and  enjoyed  the  luxury  of  a 10- 
megabyte  hard  disk  in  a laptop.  But 
Wang’s  efforts  to  please  both  Wang  us- 
ers and  PC-compatible  users  caused 
more  annoyance  than  my  tolerance  level 
could  take.  Unless  you’re  a Wang  user, 
you’re  better  off  with  a machine  that 
doesn’t  have  to  work  so  hard  for  compat- 
ibility.— Min  Jones 


ZKNI  I H D.A  r.A  .S^  S I KM.S 

Zenith  Z- 1 83 
Portable  PC 

First  the  bad  news.  Don’t  buy  that  Yugo! 
If  you  want  the  most  computer  power  in 
the  sleekest  possible  box,  take  your  four 
thousand  bucks,  march  to  your  computer 
dealer,  and  plunk  it  down  for  Zenith  Data 
System’s  Zenith  Z- 1 83  Portable  PC. 

What  a world,  when  a good  knee-hug- 
ging computer  costs  as  much  as  a small 
knee-hugging  car.  But  that’s  because  the 
Z-183  is  simply  the  best  portable  in  the 
market,  bar  none.  It’s  just  too  bad  you 
have  to  be  as  fully  loaded  as  the  comput- 
er to  afford  it.  And  some  of  our  scrawnier 
testers  complained  that  the  label  on  the 
side  ought  to  say  Jack  La  Lanne  rather 
than  Zenith. 

There  wasn’t  too  much  seriously 


All  Ediuirs  Choice  award  fities  m rheZeiiilhZ-ltid  Piirlahle  PC.  Its  screen  is  more  daz:liiif>  lhaii 
ever,  a standard  to  which  all  other  mannfactiirers  are  .still  striviiift  .With  the  addition  of  a hard  di.sk 
drive,  this  portable  has  become  the  best  battery-powered  choice  for  the  de.sktop. 


wrong  with  Zenith’s  earlier  Z-181.  It 
lacked  a handle  and  a discrete  numeric 
keypad.  The  cursor  pad  was  at  the  top  of 
the  keyboard  rather  than  the  bottom,  the 
CapsLock  key  had  migrated  into  the 
wrong  territory.  Ins  and  Del  shared  the 
same  key.  and  the  Enter  key  was  small 
and  sort  of  gallows-shaped.  You  weren’t 
able  to  configure  the  serial  port  the  way 
you  wanted.  The  innards  chugged  along 
at  a sleepy  4.77  MHz,  and  you  couldn’t 
leave  it  plugged  in  for  more  than  1 2 hours 
without  turning  the  battery  pack  into  a 
puddle.  But  the  superb,  shocking-blue, 
true-aspect  screen  made  up  for  it  all,  and 
put  the  competition  to  shame  (it  still 
does). 

The  good  news  is  that  Zenith  has  fixed 
every  one  of  those  quirks,  and  tossed  in  a 
10-megabyte  hard  disk  besides.  The  new 
machine  now  sprints  along  at  8 MHz 
(though  a DIP  switch  on  the  bottom  lets 
you  choke  it  down  to  a PC  crawl).  Its 
handle  is  unobtrusive,  balanced,  and  sol- 
id. The  floppy  disk  drive  still  loads  from 
the  top.  a genuine  and  underrated  plus. 
You  can  plug  an  optional  numeric  key- 
pad (or  a whole  PC  keyboard)  into  a new 


keyboard  port.  And  it  sports  a gorgeous 
remodeled  Selectric  keyboard,  with  new 
shift-state  LEDs  (but  it  skimps  on  button- 
like top-row  special-purpose  keys). 


Z-181  GETS 
IMPROVEMENTS 

If  you're  not  ready  for  the  power — or 
the  price  tag — of  the  Zenith  Z-183. 
you  can  buy  an  updated  version  of  the 
original  Z-181.  The  new  Z-181  costs  the 
same  as  the  old  one — $2,399 — and  has 
the  same  8()C88  processor.  But  it  also 
has  the  dazzling  screen  featured  on  the  Z- 
183,  improved  battery  life,  and  a hard 
disk  interface.  (Zenith  will  sell  a 20- 
megabyte  hard  disk  for  $ 1 .299. ) 

— Nora  Georgas 


Okay,  okay,  nobody’s  perfect.  The 
designer  who  turned  the  Z- 1 83  keyboard 
into  a thing  of  beauty  obviously  doesn’t 
use  function  keys  on  a daily  basis.  The 
hard  disk  could  be  speedier  (at  1 10  milli- 
seconds, it’s  still  far  faster  than  the  To- 
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Advanced  engineennK  and  innovative  design  come  to* 
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JaHe  new  bp  top  from  Datavue. 

It’s  packed  widi  features  udier  lap  tops  can  only 
dream  about.  But  its  price  makes  it  as  light  on 
your  budget  as  it  is  in  your  hank 
Snap  I + I from  Datavue.  The  closest  thii^  around  to 
the  perfect  lap  top. 
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■ LAPTOPS 


STILL  IN  THE  RUNNING 


While  the  laptop  computers  in  this 
roundup  represent  the  newest  ar- 
rivals and  the  newest  upgrades,  several 
models  that  PC  Magazine  has  reviewed 
in  the  past  are  still  on  the  market  and  sell- 
ing well.  Last  December,  PC  Magazine 
evaluated  seven  laptops  (see  ‘‘DOS 
Travels  Better  Now:  What's  New  in  Por- 
tables," PC  Magazine,  Volume  5 Num- 
ber 22).  Reviews  of  three  computers  that 
have  not  been  significantly  upgraded 
since  then  are  summarized  here. 


GRID  SYSTEMS  CORP. 

GRiDCase  3 Plus 

The  best  word  to  describe  GRiD  Systems 
Corp.’s  GRiDCase  3 Plus  is  “high": 
high  style,  high  engineering,  high  speed, 
and  high  price.  Its  sleek  black  magne- 
sium case  frames  a brilliant  orange  plas- 
ma display  and  an  optional  10-megabyte 
hard  disk  that  will  run  off  a battery,  but 
all  that  power  will  cost  you  over  $4,000. 


With  a hard  disk  drive  and  a plasma  display, 
the  GRiDCase  3 Plus  costs  over  $4,000. 


Bucking  conventional  wisdom,  the 
designers  of  the  GRiDCase  3 Plus  chose 
to  save  weight  by  including  no  floppy 
disk  drive  in  models  that  carry  the  hard 
disk.  Their  reasoning  is  that  people  in  the 
field  can  put  whatever  they  ne^  on  the 
hard  disk  by  hooking  up  the  external 
GRiD  pocket  floppy  drive  ($295)  before 
they  leave  the  office.  You  can  purchase 
ROM  software  from  GRiD,  or  they  will 
bum  in  your  own  software  for  you. 


Mfact  file 


GRiDCase  3 Phis 
GRiD  Systems  Coq>. 

2535  Garcia  Ave. 

P.O.  80x7535 
Mountain  View.  CA  94039 
(415)961-4800 

List  Price:  GRiDCase  3 Plus  with  gas  dis- 
(^ay,  $3,280;  GRiDC^ase  2 Plus  with  yel- 
low LCD,  I28K  RAM,  parallel/serial  port, 
internal  3'/2-inch  floppy  disk  drive.  $2,750; 
external  5 '/4-inch  flc^y  drive,  $875;  3'/^ 
inch  pocket  floppy  disit  drive,  $295;  RGB 
connector.  $295;  expansion  bus.  $325;  in- 
ternal 300/1 ,200-bps  nKxlem.  $495;  8087 
processor.  $195;  384K  RAM.  $400;  5I2K 
RAM  .$600;  internal  1 0-Mbyte  hard  disk, 
$975;  MS-DOS  3.2  and  inteGRiD  inter- 
face system.  $150. 

In  Sh^:  A unique,  hi^ly  designed  ma- 
chine that  is  constmcted  to  the  highest  stan- 
dards with  the  best  materials.  Incredibly 
nigged  and  well  made,  with  many  innova- 
tive design  ideas. 
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The  plasma  display  is  in  a class  by  it- 
self. The  only  close  competition  is  from 
the  Toshiba  T3I00,  but  the  GRiD’s  or- 
ange-on-black display  is  easier  to  read 
than  the  Toshiba’s  orange-on-lighter-or- 
ange  field. 

For  $530  less,  you  can  get  the  GRiD- 
Case 2 Plus,  the  same  machine  with  a 
high-quality  LCD  screen  in  place  of  the 
plasma  display.  This  configuration  ex- 
tends battery  life;  another  way  to  accom- 
plish the  same  end  is  with  optional  bat- 
tery packs  (about  $60). 

T^e  GRiDCase  3 Plus’s  keyboard  is  a 
vast  improvement  over  earlier  incarna- 
tions. It  is  quiet  and  silky-smooth,  with 
good  tactile  feedback.  There  are  only  71 
keys,  but  they  can  generate  all  the  IBM 
keys. 

With  the  hard  disk,  performance 
times  are  good  but  not  as  good  as  those 
from  the  NEC  MuItiSpeed,  with  its  9.54- 
MHz  clock  speed.  Nevertheless,  the 
GRiDCase  3 Plus  is  a snazzy,  good-look- 
ing laptop. 


HEWLETT-PACKARD  CO. 

HP  Portable  Plus 

The  first  thing  you'll  notice  about  Hew- 
lett-Packard’s HP  Portable  Plus  is  that 
unlike  just  about  every  laptop  in  exis- 
tence (Tandy's  excluded),  it  has  no  disk 
drives.  In  fact,  the  only  way  you  can  use 
a disk  drive  with  the  Portable  Plus  is  to 
hook  up  the  optional  3 '/2-inch  disk  exter- 
nal unit. 

HP  has  put  a premium  on  portability, 
durability,  and  convenience,  and  by 
those  standards,  leaving  out  a disk  drive 
may  make  some  sense.  In  place  of  a con- 
ventional disk  drive,  there’s  an  electronic 
disk  and  room  for  a fair  amount  of  ROM 
software.  The  result  is  a portable  that’s 
swift,  tugged,  and  fairly  easy  to  use. 

In  its  own  quirky  way,  the  Portable 
Plus  is  a good  performer.  The  .screen  is 
quite  legible  even  though  it  is  not  backlit, 
and  performance  times  ate  good.  How- 
ever, the  keyboard,  which  has  only  eight 
function  keys  and  no  PgUp,  PgDn.  End, 
or  Home  keys,  compromises  too  much 
and  has  a feel  that  is  toylike  at  best. 


■ The  best  word  to 
describe  GRiD  Systems’ 
GRiDCase  3 Plus 
is  “high”;  high  style, 
high  engineering,  high 
speed,  and  high  price. 

Another  anomaly  is  the  fact  that  the 
Portable  Plus  has  an  RS-232  port,  but  it 
comes  with  the  HP-IL,  a proprietary  in- 
terface link  for  connecting  HP  peripher- 
als. The  special  interface  card  you’ll 
need  to  hook  up  with  non-HP  equipment 
will  increase  the  price  of  working  with 
this  machine. 
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The  Hewletl-Packard  Portable  Plus  is  a 
diskless  laptop  with  a large  amount  of  ROM, 


The  Portable  Plus  comes  with  DOS 
2. 1 1 . a DOS  shell  called  PAM,  and  diag- 
nostics. Popular  programs  are  available 
from  HP  in  ROM  versions.  Disk-based 
software  can  be  downloaded  to  the  elec- 
tronic disk  with  the  external  disk  drive. 

At  $2,995,  the  HP  Portable  Plus  is  no 
bargain,  especially  when  you  consider 
that  this  is  a diskless  laptop.  This  pecu- 
liarity makes  it  an  outsider  in  today’s 
market.  Despite  excellent  battery  life 
(claimed  to  be  at  20  hours),  the  inconve- 
nience of  having  no  disk  drives  out- 
weighs the  speed  and  engineering  bene- 
fits. 


FACT 


FILE 


HP  Portable  Plus 
Hewlett-Packard  CO. 

1000  NE  Circle  Blvd. 

Corvallis,  OR  97330 
{800)POR-HPPC 

List  Price:  S2.99S;  1-Mbyte  RAM  draw- 
er. $1,695;  external  3'/6-inch  disk 
drive.  $795;  model  with  internal  m^m 
(300/ 1. 200  bps),  $3,490. 

In  Short:  Hie  HP  Portable  E*lus,  which 
comes  without  disk  drives,  is  more  cX  a 
notebook  machine  than  a portable  PC.  Its 
display  is  quite  good,  but  ccrnipromises.  ex- 
pecially  in  the  keyboard,  detract  from  its 
overall  performance. 
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TOSHIBA  AMERICA  INC. 

Toshiba  T3100 

Toshiba  America's  Toshiba  T3 100,  with 
its  80286  processor,  internal  10-mega- 
byte hard  disk,  microfloppy  disk  drive, 
and  plasma  display,  is  a true  AT-cJass 
portable  and  a winner  of  PC  Magazine's 
Award  for  Technical  Excellence. 
Weighing  in  at  15  pounds,  the  T3100  of- 
fers more  power  per  pound  than  any  oth- 
er portable  computer. 

The  keyboard  is  full-featured  and  has 
a responsive  feel.  It  is  identical  to  the 
keyboard  of  the  TllOO  Plus,  with  its 
function  keys  arrayed  acro.ss  the  top. 

The  gas-plasma  display,  measuring  a 
bit  shy  of  8 by  6 inches,  is  a real  beauty 
and  will  mesmerize  you.  Some  LCD  fans 
will  argue  that  a backlit  screen  is  too 
power  hungry,  but  assuming  that  buyers 
of  the  T3 1 (X)  are  prepared  to  find  an  AC 
outlet  anyway,  this  should  not  be  a real 
concern. 

Two  weak  points  of  the  T3100,  lack 
of  a battery  power  supply  and  slow  hard 
disk  access  time,  have  been  addressed  by 
outside  vendors.  Product  R&D  Corp.  is 
now  marketing  the  AdaptaPak,  a rechar- 
geable, portable  battery  pack  that  will 
tun  the  T3 1 00  for  about  1 hour  and  15 
minutes.  The  product  also  comes  with  an 
adapter  that  allows  you  to  plug  the  laptop 
into  a car's  cigarette  lighter.  The  Adapta- 
Pak, which  also  works  with  the  Sharp  PC 
7100  laptop,  weighs  7 pounds  and  costs 
$399.  TTie  battery  adapter  sells  alone  for 
$299.  Contact  Product  R&D  Corp., 
1 194  Pacific  St.,  #201,  San  Luis  Obis- 
po, CA  93401 ; (805)  546-97 13. 

Several  companies,  led  by  Axonix 
Corp.,  are  developing  retrofitted  hard 
disks  for  the  T3 1(X)  that  perform  far  bet- 
ter than  Toshiba's  own  (see  “Upgrading 
YourToshibaTl  100  Plus”). 

In  addition.  Holmes  Microsystems 
has  begun  shipping  an  internal  1 ,200-bit- 
per-second  Hayes-compatible  modem 
for  the  T1 1(X)  Plus  and  the  T3100  that 
sells  for  $339,  $60  cheaper  than  Toshi- 
ba’s own  optional  modem.  Contact 


Toshiba’  sT3 100  is  a winner  of  PC 
Magazine's  Award  for  Technical  Excellence. 


Holmes  Microsystems,  7050  Union  Park 
Center,  #610,  Midvale,  UT  84047; 
(801)572-6865. 

The  T3 100  now  retails  for  $4, 199;  a 
$300  price  cut  went  into  effect  in  late 
February.  It  is  still  a very  expensive  unit, 
but  if  you  need  true  power  on  the  road, 
get  the  T3 1 (X).  It’s  the  most  compact  and 
most  powerful  AT-class  machine  you 
can  sling  on  your  shoulder. 

— Donald  P.  Willmott 


FACT 


FILE 


Toshiba  T3I00 
Toshiba  America  Inc. 

Information  Systems  Division 
2441  Michelle  Dr. 

Tuslin.CA  92680 
(714)730-5000 

Ust  Price:  With  640K  RAM.  10-Mbyte 
hard  disk.  3'/2-inch  floppy  disk  drive,  par- 
allel/scriaJ  and  RGB  ports,  clock/calendar, 
and  case.  $4,199;  internal  300/1 ,200-bps 
modem.  $399;  external  5'/2-inch  floppy 
drive.  $499;  PC  Floppy  Link.  $199;  expan- 
sion chassis  aixl  cable  with  five  slots.  $999; 
expansion  interface  card.  $199;  numeric 
keypad.  $99. 

Requires:  AC  outlet. 

In  Short:  Simply  the  best  AT-compatible 
portable  (HI  the  market  today.  Itmaybeabit 
pricey,  but  in  diis  case  you  certainly  gel 
whtt  you  pay  for. 

CinCLEtra  ON  READER  SERVICE  CARO 


PC  MAGAZINE  ■ JULY  1987 
241 


■ LAPTOPS 


nid  EDITOR’S 
^ CHOICE 

• NEC  MultiSpeed 

• Toshiba  TllOO  Plus 

• Zenith  Z-183  Portable  PC 

808818086-type  machines  at  9.54 

MHz:  and  it's  priced  right  at  $1 , 995, 
especially  with  the  new  backlit  screen. 

But  it's  bulkier  than  the  TllOO  Plus. 

Finally,  if  you ' ve  heard  of  the  Data- 
vue  Spark  but  just  don't  believe  that  a 
$995  laptop  can  be  a serious  machine, 
look  again.  This  is  a well-built,  speedy 
(the  NEC  MultiSpeed  is  the  only  other 
machine  that  has  9.54-MHz  clock 
speed  like  the  Spark),  and full-fea- 
tured. It's  almost  in  the  same  class  as 
our  three  winners,  and  a lot  cheaper 
than  any  of  them. 

If  battery  operation  isn't  essential, 
three  AC-only  machines  deserve  a men- 
tion: The  Compaq  Portable  111  puts  in- 
credible speed  (a  12-  MHz  80286)  and 
a fast  20-megabyte  hard  disk  plus  a 
5‘A-inch  floppy  disk  drive  in  a 20- 
pound  lunchlx)x.  The  8-MHz  AT-class 
Toshiba  T31(X)  laptop  is  6 pounds 
lighter  and  far  sleeker,  but  the  10- 
megabyte  hard  disk  is  a slug.  While 
Sharp's  PC-7100  is  an  unremarkable 
XT-class  lurwhbox  machine,  the  5(4- 
inch  floppy  disk  may  be  reassuring  to 
those  who  aren't  ready  to  take  the 
plunge  into  the  3'/z-inch  disk  world. 

When  PC  Magazine  first  looked  at 
laptop  and  DOS-to-travel  machines  a 
year  ago,  the  choice  was  None  of 

Them.  The  quality  of  the  offerings 
has  improved  so  dramatically  that 
our  choice  now  could  be  Almost  All 
of  Them. 

The  best  of  the  best  laptops?  PC 
Magazine  found  three: 

The  Toshiba  TllOO  Plus  remains 
the  best  all-round  combination  of  pow- 
er, compact  portability,  and  features. 
The  screen  is  slightly  improved  and  the 
price  is  $300  less  than  the  Editor's 
Choice  TllOO  Plus  of  6 months  ago. 

The  Zenith  Z-183  Portable  PC  re- 
tains the  dazzling  backlit  blue  screen  tff 
the  Z-181,  adds  a lO-megabyte  hard 
disk,  improved  keyboard,  faster  8-MHz 
CPU,  and  a handle.  It' snot  cheap 
($3,399)  or  light  ( 15.4  pounds),  but  if 
any  battery-powered  laptop  could  re- 
place a desktop  PC,  the  Z-183  is  it. 

The  NEC  MultiSpeed,  with  its 

CMOS  V30  chip,  is  the  fastest  of  the 

shiba  T3100’s  ).  And  the  chassis  is  no- 
ticeably larger — 3 percent  wider.  14 
percent  longer,  about  12  percent  fat- 
ter— and  over  4 pounds  heavier. 

One  rea.son  for  the  weight  is  that  the 
whole  works  are  sheathed  in  a double- 
thick lexan  shell  so  sturdy  it  has  Zenith 
technicians  grumbling.  Road  machines 
take  a real  beating,  especially  when 
drop-kicked  by  airline  baggage  subcrea- 
tures. When  service  departments  at  other 
manufacturers  receive  a box  full  of  pea- 
sized shrapnel,  they  know  the  user  is  at 
fault.  But  Zenith  cases  have  a habit  of 
surviving  high-G  stress,  which  lets  clum- 
sy owners  return  bounced  machines  with 
innocent  notes  claiming  that  the  solder 
traces  tore  free  from  the  motherboards  all 
by  themselves. 

A standard  640K  machine  with  one 


3'/2-inch  720K  floppy,  a 10-megabyte 
hard  disk,  DOS  3.2,  a keyboard-switch- 
able  RGB  interface,  battery-backed-up 
clock,  9-pin  serial  and  25-pin  parallel 
ports,  DIN  connector  for  an  external  key- 
board or  numeric  keypad,  and  external 
floppy/barcode  reader  port  goes  for  a 
pricey  $3,399. 

You’ll  probably  want  to  slide  in  a 
1 ,200-bit-per-second  modem  ($399)  and 
drop  the  whole  thing  into  a durable  black 
American  Tourister  travel  case  ($69), 
which  comes  with  a pocket  that  holds  a 
tiny  Diconix-sized  printer.  Serious  play- 
ers can  order  an  optional  8087  math  chip 
and  a megabyte  of  EMS  memory — and 
both  a 20-megabyte  drive  and  2,400-bps 
modem  are  “just  around  the  comer.” 

Since  the  hard  disk  and  backlit  su- 
pertwist screen  are  ravenous  power  pigs. 


Zenith  shuts  down  just  about  everything 
under  the  hood  unless  it’s  being  used. 
The  screen  goes  dim  after  2 minutes 
(though  you  can  now  customize  the  inter- 
val). The  floppy  disk  controller,  serial, 
parallel,  and  RGB  ports,  modem,  and 
hard  disk  controller  (but  not  the  hard  disk 
platters  themselves)  cycle  down  when 
not  in  use.  Factory-supplied  C cells  will 
keep  the  CPU  humming  for  2 '/z  hours;  by 
upgrading  to  optional  D-sized  nickel 
cadmium  batteries,  you  can  nurse  the 
system  along  for  up  to  4 hours.  And  the 
new  thumbscrews  mean  you  no  longer 
need  a screwdriver  to  change  the  battery. 

Special  key  combinations  can  cycle 
through  the  range  of  gray-scale  palettes, 
toggle  the  key  click,  jump  the  system 
into  one  of  two  “smart”  keyboard 
modes  that  give  you  precise  control  over 
the  cursor  control  keys,  and  bring  up  the 
diagnostic/debug/video  fine-tuning  firm- 
ware. Also,  a dozen  on-disk  utilities  fur- 
nish communications,  partitioning,  con- 
figuration, file  and  memory  tools. 

However,  at  nearly  16  pounds,  the  Z- 
183  is  a real  armful.  Moreover,  to  pre- 


COUNTERPOINTS 


A few  pounds  overweight.  But  what  a 
screen! — Mitt  Jones 

Nearly  a year  after  its  introduction,  the 
Zenith  screen  still  has  an  overwhelming 
impact.  I wouldn’t  want  to  cany  one  for 
very  long,  but  I find  it  easier  on  the  eyes 
than  an  EGA. — Gus  Venditto 

I didn’t  like  the  hinge  position  on  the 
181  beeause  the  screen  hits  the  seat  in 
front  of  you  on  every  kind  of  public 
transportation.  The  larger  183  is  even 
worse.  With  the  clock  speed,  hard  disk, 
and  the  full-sized  sereen,  though,  this  is 
a great  machine  for  the  field. 

— Bill  Machrone 

All  the  great  new  features  upgrade  the 
already  lap-hogging  Zenith  181  from 
laptop  to  luggable.  Thanks  but  no 
thanks. — Paul  StafTord 

Great  machine,  if  you  can  hire  a bearer 
to  carry  it  for  you. — Nora  Georgas 
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“Dear Jim,  For  once  Tm  fast,  not  furious’' 


ThiwS  is  the  first  day  I can  remember  getting  even  a memo 
produced  without  a problem.  It’s  also  my  first  day  using  this 
new  PFS:Professional  Write  program.  That’s  no  coincidence. 
For  once  my  documents  looked  really 
professional,  and  they  took  less  time 
and  hassle.  This  program  has  every- 
thing, even  mail  merge  pulling  in  data 
from  our  company  files,  and  a built-in 
address  book  to  keep  track  of  people 
like  you.  I know^  we’ve  had  our  furious 
moments  getting  documents  out  on 
time,  Jim. That’s  why  I thought  you 
should  know^  about  Professional  Write. 


PFS:* 

Professional 

Write 

Word  Processing  Software 


Power.  "’"'.(XX)  word  filing  ctjec- 
ker.  Persamddictiotiary.  IHO.OfiO 
sptonytn  tfyesaunis.  Integfuted 
address  hook  and  full  nudl  merge 
uithASCJI  and  Professiomd  File 
data.  Unednming.  Vmlertine.  hoUI- 
face,  italic  and  other  enhance- 
ments. Right  justification.  Single/ 
double  line  sp<icing.  huletUed  text 
and  advanced  block  operations. 
Peiformance.  Fast  ofyeration  and 
printing.  Macros.  Sf)e^  keys  Su/h 
ports  t irttuilly  all  popular  printers, 
including  the  HP  hiserjet  printer. 
Fast  To  Leam/Efficient  To  Use. 
Screeti  resetnbles  a standard  shi‘et 
of  paper  MTxjtyou  see  on  screen 
is  u 'Ixd  is  imnietl.  .Vo  cryptic  com- 
nunuis  or  on-screen  symbols. 
Ptdldoim  menus di^yUty' all 
options.  Dtt  screetj  Mp  anytime. 
Office  Integration.  Built-in  IBM 
DCA  doamient  interchange.  Reads/ 
writes  ASCJ!  data.  Incorpondes 
graphs,  reports,  and  spreculslxvts 
from  selected  sources 
Network  Support  Runs  on  the 
m.M*  PC  Set,  jConPS+^unti 
Soi  ell  Adi  xmced  Set  Ware^/B6 
netuorks. 

Ask  your  nearest  dealer fora 
demonstration  today.  iQSfjftware 
Publishing  Corjyjraiion,  Mountain 


PFSiVSTUTE  owners  call  1-800-255-5550  for  upgrade  information. 


For  a FREE  trial  size  call  1-408-848-4391,  Open  #14. 


( IBM  and  compatible  PC  owners  only. ) 


Howto 
keep  track  of 
absolutely 
everything* 

for  *99.25 

VCbere's  that  piece  of  paper  with  his 
photie  number?' ' 

"Hiu  need  the  key  prospect  report  in 
50  MINUTES?!" 

"Why  am  / just  finding  out  were  two  weeks 
behind  schedule? 

"VClxit  did  ue  agree  to  last  time  ue  talked?" 
"'X'hat  magazine  Ixidthat  article  ue  need?" 

Only  one  PC  soft^’are  can  answer  all  of  these  questions  quickly  and  easily — the 
DayFlo  TRACKER,  the  first  Information  Tracking  System  (ITS)  for  IBM  PC/XT /AT*  and 
compatibles.  Now,  at  a special  introduaor>’  price! 

The  DayFlo  TRACKER  keeps  track  of  all  the  information  you  need  daily— prospeas. 
clienLs,  projects,  schedules,  reference  books,  meeting  notes,  magazine  articles,  followups— 
that  no  other  software  can  handle.  A database  can't  do  it.  It’s  too  structured.  A word 
prtK'essor  can't  do  it.  It’s  not  struaured  enough.  TRACKER  combines  the  best  of  both 
to  perform  a whole  new  task— tracking. 

Get  started  immediately  with  the  50+  standard  forms  and  report  formats  provided 
in  TRACKER  and  the  handy  Application  Pack — using  simple  menus.  Customizing  forms  is 
easy  ux).  And  recalling  records  Ls  done 


naturally  using  your  own  combination  of 
ke>’  N\-ords.  No  more  lost  data!  Tben  use  the 
report  writer  to  print  out  letters,  labels,  lists, 
etc.  It's  hard  to  believe  so  much  sophisti- 
cated technolog\’  can  be  .so  easy  to  use — and 
so  inexpeasive.  Order  now  at  the  special 
introductory’  price  or  call  DayFlo  for  more 
information  at  (800)  367-53f^.  In 
California  (714)  474-2901. 

* Except  your  car  keys. 


EWfi©,. 


DayFlo  Software 

I7?01  Mitchell  Avenue  North 

mine,  CA  92714 


SPECIAL  INTRODUCTORY  OFFER 

First  2500  orders  only 

DayFlo  TRACKER  plus  Application  Pack 
(S189. 90 value)  S99.95 

□ Enclosed  is  my  check/moncy  order  payable  to;  DayFlo  Software 

□ Please  charge  my:  □ Mastercard  □ Visa 


Signature  (Charges  Only)  _ 
Name 

Address 

City Su 


. Exp.  Date  _ 


Shipping 
and  Handling: 


(L’.$..  Canada  & Mexico  IS.OO. 

Elsewhere  SIS. 00) 

California  residents 


Telephone  _ 


add6%: 

Total: 


Mailto:  DayFlo  Software,  17701  Mitchell  Avenue  North.  Irs'ine.CA  92714. 

Salcs/Order  Information;  1-800-367-5369.  In  California;  l•714•474•2901. 

Not  copy  protected.  30-day  money-back  guarantee 

Requires  DOS.  SH-tK  RAMandharddl.sk  on  IBM  PC  or  compatible 

IBM  PC/XT/AT  are  registered  irademarlcs  of  International  Business  Machines  Corporation 
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Zenith  Portable  PC' 

Zenith  Dula  Systems 
KKK)  Milwaukee  Avc. 

Glenview.  IL60025 
(312)  391-8949 

I.LsI  Price:  With  640K  RAM.  one  top- 
nxHinted  retractable  3'/7-inch  floppy  disk 
drive,  one  I0-Mbyie  hard  dl.sk  drive, 
cloclo'calendar.  firmware  diagnostics  and  de- 
bugger. external  drive  connector.  MS-IX)S 
3.2.  $3,339;  3(X)/1 .2(Kl-bps  mtxlem.  $399; 
canying  ca.se.  S69;  external  SW-inch  floppy 
disk  drive.  $.399;  extra  C-cell  battery  pack. 
$99;  external  battery  pack  recharger.  $29; 
automobile  cigarette-  lighter  power  adapter. 
$19;  PC  XFKR  null  mtxlem  imd  software. 
$99;  1 -Mbyte  KMS  memory.  8087  math  co- 
pn.K:esst)r,  external  numeric  keypad,  call 
munufactutvr  for  pricing. 

In  Short:  Heavy  and  expensive  for  a laptop, 
but  if  you  have  big  arms  and  a big  bankroll, 
simply  the  best  machine  available.  Boa-sts  the 
now-fanxius  awesome.  full-,si/ed.  drop-dead 
backlit  supcrlwisi  screen  that  users  love  and 
compeiihxN  hate,  and  a decent  battery- 
powered  hanJ  disk.  The  much-improved 
keyboard  could  still  stand  belter  non-alpha- 
nutiK'ric  keys.  But  overall  a superb,  sleek 
powerhouse  of  a ixxiable  computer. 
CtftCtX«63QN  ntADER  SERVICE  CARO 


vent  battery  drain,  it  should  beep  when 
you  lower  the  cover  without  first  hitting 
the  off  switch.  While  the  78-key  key- 
board earns  generally  high  marks,  you 
should  be  able  to  hit  PgUp,  PgDn, 
Home,  and  End  without  having  to  lean 
on  the  Fn  shift  key,  and  the  function  keys 
could  be  better.  Still,  the  screen  remains 
the  best  of  breed  by  a large  margin,  and 
the  welter  of  hot  new  features  makes  it  an 
even  more  extraordinary  machine. 

Sure,  Toshiba’s  TI 100  Plus  is  a 
lighter  little  package  to  schlep  through 
airports.  The  NEC  MultiSpeed  can  chum 
data  a bit  faster  and  has  a whale  of  key- 
board. And  Bill  Machrone’s  never  going 
to  trade  in  his  travel-worn  Tandy  Model 
100  until  some  manufacturer  produces  a 
5-pound  notebook-sized  DOS  machine 
with  decent  speed  and  storage. 

But  the  Z- 1 83  gets  my  vote  as  the  Lap- 
top leader.  Zenith  should  have  added  a 
79th  key.  Press  it  and  the  screen  would 
fill  with  synonyms  for  “dazzling.” 

— Paul  Somerson  (IQ 
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The  inventors  of  the  3.5"drive 
recommend  only  one  floiy[iy  disdi. 

Theirs. 


m 


I 


If  youi  computer  has  3.5"  drives,  it  has  a little  bit  of  Sony  Because  Sony  ’ 
invent^  the  3.5"  drive  technology  that  has  taken  floppy  disk  memory  all  the 
way  to  two  megabytes. 

So  nobody  knows  better  than  Sony  how  important  high  standards  are  for 
producing  3.5"  floppy  disks.  But  then,  ^ny  invented  those,  too,  as  well  as  the 
most  demanding  methods  for  making  3.5"  disks. 

Such  as  the  Sony  Vivax™  magnetic  medium,  with  the  high  coercive  force 
necessary  to  suppress  the  “noise”  that  can  cause  disk  error.  And  the  Sony 
DDL™  binder  system  for  incredibly  even  dispersion  of  magnetic  particles  on 
the  disk  surface.  Then  there's  Sony's  burnishmg  expertise  that  eliminates 
microscopic  projections  as  small  as  1/1, 000,000th  of  a millimeter. 

But  the  best  reason  to  trust  only  Sony  is  your  irreplaceable  data.  After  all, 
youH  be  stormg  six  times  the  information  on  a disk  thatls  one-third  smaller 
,fean  a 5.25"  floppy  Thatls  why  we  recommend  only  one  floppy  disk  for  our 
drives.  The  Sony 
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Desktop  PublisMH; 


WYSIWYG 

The  term  WYSIWYG  (what-you- 
see-is-what-you-get,  pronounced 
whizzywi^  refers  to  the  electronic 
representation  of  text  and  $^hics  on 
a computer  terminal  just  as  they  would 
appear  to  you  on  the  printed  page. 


WYSIWYG  screens  have  gained  wide 
acceptance  in  desktop  publishing 
systems  because  they  integrate  form 
and  content  during  all  stages  of 
document  development  improving  the 
flow  of  ideas  between  designers, 
authors,  editors,  illustrators,  reviewers 
and  production  staff. 


That’s  why  we  chose  WYSIWYG, 
as  the  name  of  our  company.  We 
view  WYSIWYG-  equipped  desktop 
publishing  systems  as  the  best  tools  for 
solving  your  publishing  problems.  We 
have  combined  what  we  think  are  the 
most  innovative  publishing  hardware 
and  software  packages  on  the  market 
to  provide  you  with  cost-effective 
desktop  publishing  solutions. 


We  offer  two  very  competitive  desktop 
publishing  systems,  as  well  as  a host  of  hardware 


and  software  options,  to  increase  your  publishing  productivity, 


System  One 


High-Speed  DP-286  (lOMHz)  Intel  8028&based 
BM*  -AT  compatible  computer  with  1MB  of  RAM 
and  Phoenix  I^M  BIOS.  System  features  AT-style 
keyboard  and  mouse.  1.2MB  diskette  drive,  20(Vwatt 
power  supply,  ckxk/calendar  with  battery  backup,  and 
MS-DOS,  version  3.2. 

Twelve-Inch,  High-Resohibon  Flat  Screen 

monochrome  monitor  (720  x 350 
pixels).  Ergonomically  en^neered 
noTv^are  monitor  is  mounted  on  a 
tih  and  swivel  base  of  comfort  and 
reduced  eye  strain. 
Second-CeneratkMi  Hewlett-Packard  LaserJet  Series  D 
laser  printer  with  cable  and  5I2KB  print  buffer 
(expandable  to  AJ5  MB).  The  versatile  Spage-per- 
minute  Series  U prints  a range  of  page  sizes. 

Formatted  20MB  Seagate  fixed  drive.  This  high-speed 
drive  (65-(nillisecond  average-access-time)  is  shock 
resistant  for  rugged  use. 

Microsoft  Windows.  A multi-tasking,  DOSenhandng 
environment  Windows  irndudes  a word  processing 
program,  a paint  program,  communications  manager, 
alarm  clock,  calerxlar.  memory  manager,  card  filer, 
srd  task  switching  prc^am. 

Aldus  PageMaker,  the  program  that  started  the 
desktop  publishing  revolution.  Budd  graphic 
elemoits,  create  or  change  fill 
p^tems,  line  widths,  type  st)4es  ar)d  I 
sizes,  and  wrap  text  around  graphic 
objects.  Cre^  and  store  form^  for 
newsletters,  toctbooks,  ads.  or  other 
documents. 


$3995 


24-Month  Lease  $223  Mo. 
36-Month  Lease  $159  Mo. 


System  Two 

High-Speed  DP-286  (lOMHz)  Intel  8028&based  IBM* 
-AT  compatiUe  computer  with  1MB  of  RAM  and 
Phoenix  ROM  BIOS,  System  features  AT-style 
keyboard  aiKl  mouse,  1.2MB  diskette  drive,  20(>'Watt 
power  supfdy,  clock/calendar  with  battery  backup  and 
Microsoft  DOS,  version  3.2. 

Full-Page  High-Resolution  WYSIWYG  Monitor  (736 
X 1(X)8  pixels).  This  powerful  full-page  (portrait- 
screen)  displays  text  arxl  gr^qrhics  at  1(X)  dots  per  inch 
resotubon.  Special  vkieo  adapter  with  paralld  printer 
port  is  included. 

Formatted  40MB  MiniScribe  fixed  disk  drive.  Provides 
lagh-speed  (28ms)  disk  accessing  for  superior 
performarKS. 

Second-Generation  Hewdett-Packard  LaserJet  Series  U 
laser  printer  with  cable  and  512KB  fmnt  buffer 
(expandable  to  4.5MB).  The  versatile  8-P(^e-per- 
minute  Series  0 prints  a range  of  page  sizes. 

Microsoft  Windows.  A multi-tasking,  DOS-enhandng 
enviroment  Windows  includes  a word  processing 
prc^ram,  a paint  program,  communications  manager, 
alarm  dock,  calendar,  memory  manager,  card  fOer, 
and  task  switching  prc^ram. 

Aldus  PageMaker,  the  program  that  started  the 
desktop  publishing  revolutkm.  Build  gr^hic 

dements,  cre<de  or  change  fill  

patterns,  line  widths,  ^pe  styles  and  KJ 
sizes,  and  wrap  text  around  graphic 
objects.  Create  and  store  formats  for 
newsletters,  textbooks,  ads.  err  other 
documents. 


$5995 


24'Month  Lease 
36-Month  Lease 


$335  Mo. 
$239  Mo. 


You  don’t  have  to  be 
a desktop  publishing 
expert  to  get  started  with 
your  WYSIWYG  system.  Each 
system  comes  fully  pre- 
configured — all  you  have  to 
do  is  plug  in  the  cables 
using  the  step-by-step 
installation  booklet,  and 
you’re  ready  to  start 
creating. 


Options 


Hewlett  Packard  ScanJet  Scanner.  This  flafoed 
desktop  scanner  enaUes  you  to  add  existing 
drawings,  logos,  photographs,  or 
other  graphic  images  to  your 
desktop  plications.  ScanJet 
offers  exposure,  scaling,  and 
resolution  controls.  An 
optional  2Dpage  document  feeder  is  available. 


Ventura  Publisher  Software,  part  of  the  Xerox 
Desktop  PuMishing  Series,  is  one  of  the  best 
desktop  publishing  programs  availaMe  for  PC-  and 
AT-cIass  machines.  Ventura 
integrates  text  and  graphics 
from  numerous  word 
processing,  g’c4>hics,  and 
spreadsheet  programs.  A mde  selection  of 
predesigned  layouts  is  mduded  or  create  your  own. 


$1495 


$665 


2-MB  LaserJet  Series  11 

Expansion  Memory 

Font  Cartridge 
for  the  LaserJet  Series  II 

Microsoft  Word 

Version  3.2 

IBM-AT  • s njiauMl  trademark  oT  Intemitionil  Busnos  Madanes 
Corporadon:  Xerox  ii  a ntfstcred  tradenuric  of  Xerox  Corporation; 
Ventura  Pii>UfftKr  Is  a tiademark  of  Ventura  Sothume,  Inc;  NicrotoA  m 
MS4X)6  are  regtscred  txadenimks  eff  Mkrosott  Curporatkiv  Hewkn- 
Packard  is  a re^stcred  mdematk  of  Heutett-Packard  CorporHon; 
(FileMaker  ta  a trademarii  t3t  Ahlut  Corporation. 


$695 

$185 

$275 


Suddenly  Affordable,,. 

Leasing  now  available. 

Qualified  businesses  can  now  use  our 
easy  leasing  program.  Call  our 
sales  staff  fordetmls. 


A Thesaurus 
Without  Meanings 
Is  Meaningless! 

INTRODUCING  WEBSTER’S  ELECTRONIC  THESAURUS 


The  first  electronic  thesaurus  that 
organizes  synonyms  by  meaning. 


Webster's 
Electronic 
Thesaurus 


• 470,000  synonym  responses 

• 40.000  entry  poinis 

• Provides  meanings  for  word  groups 

• Returns  synonyms  properly  inflected 

• Corrects  misspelled  queries 

• A genuine  Merriam-Wdbster 


PROXIMITY' 

SOFTWARE  FOR  IBM  PERSONAL  COMPUTERS  ANO  10C*  . COMPAtlBlt 


Webster’s  Electronic  Thesaurus  is  easy  to 
use— just  put  the  cursor  on  the  word  you 
want  to  replace  and  pop-up  the  program. 
The  screen  first  shows  you  a list  of  meanings 
for  the  word— choose  one  and  a keystroke 
later  you  have  its  synonyms. 

Webster’s  Electronic  Thesaurus  offers 
a list  of  correct  spellings  to  choose  fi’om  if 
your  lookup  word  is  misspelled— properly 
infiects  the  synonyms  if  your  word  is  past 
tense,  plural,  etc.— allows  you  to  cross- 
reference  synonyms— and  lets  you  “bring 
back”  your  synonym  without  deleting  or 
retyping! 


QRCLE  738  ON  READER  SERVICE  CARD 


The  editors  at  Merriam-Webster  under- 
stand that  to  choose  a word  wisely,  you  need 
to  know  the  meaning.  That’s  why,  (unlike 
others)  Webster’s  Electronic  Thesaurus 
helps  you  find  a good  word  that  means 
what  you  want  to  say. 


PROXIMITY* 


3511  N.E.  22nd  Avenue,  Fort  Lauderdale,  Florida  33308 
In  Florida  (305)  566-3511-Other  1-800- 543-3511 


To  purchase  Webster’s  Electronic  Thesaurus,  visit  your  local  computer  store. 


■ WORD  PROCESSING  ■ RUBIN  RABINOVITZ 


If  you’ re  in  the  market for  a high-quality 
electronic  thesaurus,  examine,  scrutinize,  ponder, 
study,  obsen’e,  investigate,  and  explore 
these  five  eloquent  rivals. 


Mark  Twain  once  said 
that  the  difference 
between  the  alniost- 
right  word  and  the  right  word 
is  the  difference  between  a 
lightning  bug  and  lightning.  If 
you  agree  with  Twain  that 
finding  the  right  word  can  be 
important  to  your  writing,  you 
probably  know  how  valu- 
able a thesaurus  is — and 
also  how  tiresome  it  can  be 
to  use  one. 

I was  thinking  about 
the  tedium  of  working 
with  a printed  thesau- 
rus two  years  ago 
when  I first  tried 
Synonym  Finder. 
an  electfonic  the- 


saurus from  Writing  Consul- 
tants. I could  imagine  how 
marvelous  it  would  be  to  see  a 
display  of  synonyms  on  the 
computer  screen  while  I was  in 
a word  prix.'essing  program.  1 
was  enthusiastic  because  I had 
it  on  giKxl  authority  that  Syn- 
onym Finder  was  the  state  of 
the  art  in  electronic  thesau- 
rus programs.  I decided  to 
sum  looking  for  someone 
who  could  provide  a 
home  for  my  aging  desk 
thesaurus. 

After  working  for 
a bit  with  Synonym 
Finder,  it  dawned 
on  me  that  ox- 
carts must  once 


WAY 

WITH 

WORDS 
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■ ELECTRONIC  THESAURI 


have  been  the  state  of  the  art  in  over-the- 
ground  transportation  systems.  Synonym 
Finder  was  fussy  about  which  word  pro- 
cessors it  could  live  with.  It  was  stingy 
about  summoning  up  mote  than  a very 
anemic  list  of  synonyms.  Worst  of  all,  it 
wasn’t  clever  enough  to  recognize  simple 
words  like  plow  and  lock  (or  synonym  and 
finder,  for  that  matter).  1 decided  to  keep 
my  desk  thesaurus  and  find  a new  home  for 
Synonym  Finder. 

THE  NEW  PROGRAMS  Two  years  can 
bring  many  changes,  especially  in  the 
computer  world.  During  that  time — in  a 
persuasive  demonstration  of  its  own  com- 
mitment to  finding  the  right  word — Writ- 
ing Consultants  became  Microlytics,  and 
its  product.  Synonym  Finder,  was  re- 
named Word  Finder.  The  improvements 
that  came  with  the  new  names  were  no  less 
dramatic. 

Word  Finder  still  can’t  compete  with  a 
printed  thesaurus,  but  it  makes  up  for  this 
by  being  so  convenient.  The  same  is  true 
of  a number  of  other  electronic  thesaurus 
programs.  The  key  issue  is  no  longer 
whether  to  get  an  electronic  thesaurus,  but 
which  one  to  choose. 

The  programs  reviewed  here,  Web- 
ster’s New  World  On-Line  Thesaurus 
(from  Simon  and  Schuster),  Word  Finder 
(from  Microlytics),  Reference  Set  (from 
Reference  Software),  Turbo  Lightning 
(from  Borland  International),  and 
Whoops!  (from  Cornucopia  Software),  are 
only  similar  in  terms  of  their  basic  func- 
tions; when  it  comes  to  the  fine  points, 
there  ate  notable  differences. 

Very  recent  enhancements  (like  Refer- 
ence Set's  c\ange  from  a 50, (XO-viotd  to  a 
BOO.OOO-word  lexicon)  have  made  some 
programs  quite  different  from  what  they 
were  even  a few  months  ago.  New  lexi- 
cons and  other  changes  ate  in  the  works  for 
at  least  three  more  programs,  Webster's, 
Word  Finder,  and  Turbo  Lightning.  In  this 
field,  the  term  state-of-the-art  seems  to  be 
regaining  some  of  its  lost  respectability. 

At  the  heart  of  every  thesaurus  program 
there’s  an  index  file,  which  contains  root 
words  and  commonly  used  terms;  a large 
lexicon  or  dictionary  file,  which  holds  the 
synonym  collection;  and  a command  file, 
which  runs  the  program.  The  size  of  the  in- 
dex file  indicates  whether  the  program  will 


recognize  a word  in  your  document;  the 
size  of  the  lexicon  file  gives  a rough  mea- 
sure of  how  many  synonyms  can  be  sug- 
gested as  replacements  for  your  word;  and 
the  design  of  the  command  file  determines 
how  efficiently  the  program’s  routines  ate 
performed. 

The  lexicon  files  in  electronic  thesaurus 
programs  can  be  big — some  need  over 
AOOK  bytes  of  storage  space.  Even  without 
considering  the  index  file  and  command 
program,  it’s  clear  that  a big  thesaurus 
won’t  leave  enough  room  in  machine 
memory  for  your  word  processor,  so  at 
least  some  of  it  has  to  reside  on  a disk. 

This  is  why  many  thesaurus  programs 
provide  you  with  large  and  small  versions 


■ Before  you  consider 
the  features  of  different 
thesaurus  programs, 
you  need  to  determine 
which  will  work  with 
your  word  processor. 


of  their  lexicon  files.  The  smaller  lexicon 
can  be  used  in  machine  memory  or  trans- 
fetied  to  the  working  copy  of  your  word 
processor’s  disk.  The  larger  lexicon  usual- 
ly resides  on  a hard  disk  or  on  its  own  flop- 
py (though  choosing  the  floppy  disk  alter- 
native can  sometimes  involve  some 
bothersome  disk-swapping).  Reference 
Set's  lexicon  is  so  big  it  won’t  fit  on  one 
double-sided,  double-density  floppy  disk. 
To  mn  the  program,  you  need  either  a 
high-density  ( 1 .2-megabyte)  floppy  drive 
or  a hard  disk. 

MEMORY-RESIDENT  PROGRAMS 

'The  command  routines  in  all  the  thesauri 
are  memory  resident,  which  means  they’re 
loaded  into  machine  memory  and  remain 
dormant  there  until  they’re  needed.  Your 
word  processor  is  started  afterwards.  (All 
of  the  thesaurus  programs  can  be  loaded  by 
batch  files. ) To  use  the  thesauras  you  press 
a predefined  “hot  key,”  and  your  word 


processing  is  suspended  while  the  thesau- 
rus seeks  synonyms  for  the  word  that’s  at 
the  cursor  position. 

In  a few  seconds,  the  thesaurus  pro- 
gram superimposes  a window  on  your  doc- 
ument display.  In  the  case  of  the  best  pro- 
grams, this  window  will  be  positioned  so 
you  can  still  see  the  pan  of  the  screen  from 
which  the  entry  word  was  chosen , The  the- 
saurus program’s  window  occupies  be- 
tween one  quarter  and  one  half  of  your 
.screen  and  holds  a list  of  synonyms  that 
can  be  substituted  for  the  word  in  your  doc- 
ument. The  substitution  is  automatic;  de- 
leting entry  words  and  inserting  synonyms 
are  handled  by  the  program. 

This  is  the  theory,  but  sometimes  there 
are  snags.  Memory-resident  programs  are 
notorious  for  interfering  with  other  pro- 
grams. Unless  your  thesauras  and  word 
processing  programs  are  compatible,  you 
may  experience  crashes  or  other  problems. 
Indeed,  even  with  compatible  programs,  it 
makes  sense  never  to  start  the  thesaurus 
while  your  word  processor  is  engaged  in 
one  of  its  operations. 

Even  before  you  consider  the  features 
of  different  thesaurus  programs,  you  need 
to  determine  which  will  work  with  your 
word  processor.  Thus,  the  first  step  is  to 
check  the  “Summary  of  Word  Processor 
Compatibility”  table,  which  contains  in- 
formation about  the  compatibility  of  the 
thesauras  programs  and  word  processors. 
This  information  should  be  used  with  cau- 
tion, however;  most  of  it  comes  from  the 
software  developers  themselves,  and  at 
times  it  can  be  unreliable.  (The  table  lists 
compatibility  for  ten  major  word  proces- 
sing programs;  for  information  on  other 
applications  programs,  you  should  contact 
the  software  publisher.) 

For  example,  the  developers  of  Word 
Finder,  Reference  Set,  and  Turbo  Light- 
ning advertise  that  their  programs  are  com- 
patible with  Microsoft  Word.  But  when 
these  programs  were  recently  tested  by  PC 
Magazine  (see  “Four  Ways  to  Find  the 
Perfect  Word,”  Volume  6 Number  1),  the 
reviewer  reported  minor  problems  with  all 
three  of  them. 

At  times  it  may  take  some  fussing  with 
a thesaurus’s  default  settings  to  get  it  work- 
ing properly  with  your  word  processor.  All 
of  the  manufacturers  offer  technical  advice 
by  telephone,  and  their  support  personnel 
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are  generally  very  knowledgeable  about 
such  subjects  as  compatibility  and  custo- 
mization pttxredures. 

OLDER  WORD  PROCESSORS  A re- 
lated problem  is  that  some  thesauri  will  run 
with  recent  releases  of  word  processors  but 
not  with  older  versions  of  the  same  pro- 
gram. Unless  you’ve  spoken  with  some- 
one who  knows  that  a particular  thesaurus 
will  run  with  your  word  processor,  it  may 
be  worth  getting  assurances  from  the  deal- 
er that  the  program  you  buy  can  be  re- 
turned. 

Another  alternative  is  to  call  the  manu- 
facturer of  the  word  processor  or  thesaurus 
program.  New  programs  are  constantly 
being  tested  by  software  developers,  so 
they're  likely  to  have  recent  information 
about  a program  you’re  intere.sted  in. 

The  fact  that  your  word  processor  isn’t 
listed  among  those  that  will  run  with  a cer- 
tain thesaurus  doesn’t  necessarily  mean 
that there’sacompatibility  problem.  Itried 
all  of  the  the.sauri  with  Samna  Word  /V,  a 
word  processor  that  appeared  in  none  of 
the  manufacturers’  lists  of  compatible  pro- 
grams. Word  Finder  and  Turbo  Lightning 
worked  well  with  Samna  (the  MultiMale 
setting  was  best  with  Word  Finder).  Web- 
ster's retrieved  synonyms  but  couldn’t  in- 
sert them  into  my  document,  and  there 
were  more  serious  problems  with  the  other 
two  thesauri.  My  tests  with  MultiMate,  by 
the  way,  indicated  that  it  was  compatible 
with  all  five  programs. 

Because  the  amount  of  disk  space  avail- 
able for  lexicon  files  is  limited,  designers 
of  electronic  thesauri  usually  omit  those 
words  that  seem  less  useful  than  others. 
This  sometimes  affects  a program’s  ability 
to  identify  commonly  used  words  or  to 
provide  useful  synonyms.  Hence,  I per- 
formed some  tests  that  measured  how  well 
the  programs  could  perform  synonym-re- 
trieval and  word-identification  operations. 

The  words  used  in  these  tests  all  appear 
in  the  index  of  the  desk  thesaurus  I never 
gave  away,  Rogel's  International  Thesau- 
rus, published  by  Thomas  Y.  Crowell. 
You  can  assume  that  a typical  desk  thesau- 
rus would  probably  get  a very  high  score 
on  these  tests. 

The  results  of  the  tests  appear  in  the 
“Relative  Power”  table.  As  the  subtotals 
indicate.  Word  Finder's  large  lexicon 


(220,000  words  claimed)  gives  it  an  ad- 
vantage in  supplying  synonyms  once  a 
word  has  been  identified.  But  Webster's  is 
better  at  recognition  because  it  has  20,(KK) 
words  in  its  index,  in  comparison  to  Word 
Finder's  I5,(X)0  words. 

The  latest  version  of  Reference  Set 
marks  the  debut  of  the  large.st  lexicon  in 
any  of  the  programs  (300,000  words  are 
claimed).  This  suggests  that  Reference  Set 
should  be  the  most  powerful  program.  But 
because  of  an  error  in  coding,  it  couldn’t 
recognize  an  important  test  word,  head.  (If 
it  had,  it  might  well  have  gotten  the  highest 
score.)  Such  minor  problems  will  no  doubt 
be  corrected  in  future  releases  of  the  pro- 
gram. 

WORKING  TOGETHER  A margin  of 
a few  points  in  the  performance  test  means 
very  little.  More  important  is  how  the  parts 
of  the  program  work  together,  and  'Web- 
ster's, Word  Finder,  and  Reference  Set  all 
have  their  strong  areas.  In  general,  the  pro- 
grams are  fairly  equal  in  power. 

These  three  programs,  however,  ate 
considerably  more  powerful  than  Turbo 
Lightning  and  Whoops.'.  The  test  results 
confirmed  my  intuitive  sense  that  you’d 
need  to  use  a printed  thesaurus  much  more 


often  with  Turbo  Lightning  and  Whoops! 
than  with  the  other  programs. 

But  this  is  true  only  when  you  Uike  ad- 
vantage of  the  power  that  the  larger  lexi- 
cons provide.  If  you  have  a hard  disk, 
you’ll  have  no  problem.  But  if  you’re 
working  with  floppies,  you  may  need  to 
use  one  of  the  smaller  lexicon  files  with 
your  word  processor.  If  so,  it  may  make 
sense  to  start  out  with  a program  like  Turbo 
Lightning. 

Reference  Set 

Until  recently.  Reference  Set,  from  Refer- 
ence Software,  had  a 50,()()0-word  lexi- 
con, which  meant  that  it  was  easily  out- 
classed by  Webster's  and  Word  Finder. 
No  longer.  Reference  Set  now  claims  the 
largest  lexicon  of  the  programs  test- 
ed— 300,000  words  in  a 421K-byte  file. 
This  makes  it  a program  for  hard  disk  or 
high-capacity  floppy  disk  users,  since  its 
lexicon  is  too  large  to  fit  on  one  360K-byte 
floppy  disk. 

At  the  time  of  this  writing,  the  disks  for 
the  new  version  were  ready  but  the  manual 
hadn’t  been  printed,  so  I worked  with  a 
manual  from  Reference  Set's  previous  ver- 
sion. However,  the  program  is  easy  to  use. 
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Hark  Tuain  once  said  that  the  between  the  alnost- 

right  word  and  the  right  word  is  the  difference  between  a lightning 
bug  and  lightning.  If  gou  agree  with  Tuain  that  finding  the  right 
word  can  be  inportant  to  gour  uritingi  gou  probablg  know  hou  valuable 
a thesaurus  is— and  also  how  tiresone  it  can  be  to  use  one. 

I was  thinking  about  the  tediun  of  working  with  a printed 
thesaurus  two  gears  ago  when  I first  tried  Sgnongn  Finder,  an 
electronic  thesaurus  bg  Uniting  Consultants.  I could  inagine  hou 
narvelous  it  would  be  to  see  a displag  of  sgnongns  on  the  conputer 
screen  while  I was  in  a word-processing  progran.  I was  enthusiastic 
because  ! had  it  on  good  authoritg  that  Sgnongn  Finder  was  the  state 

JU^ele^  uord/entrg.  tlien:  [Q  Insert  JQ  Save  Q X-ref  | Back  Up  ^ — 

U.1I  I : (H)  contrarietg,  contrast,  disagreenent,  discrepancg,  disparitg, 

dissinilaritg,  dissinilitude,  division,  feud,  nisunderstanding, 
opposition,  quarrel,  strife,  variance,  varietg. 
dist)nrtioii:  (N)  dash,  discrinination,  distiiKtion,  idiosgncrasg,  tone. 

(aw- : anitg,  assent,  connunitg,  concurrence,  congruitg,  consent, 

consonance,  hamong,  identitg,  likeness,  reconciliation,  sinilaritg, 
sgnpathg. 


[ Enter  a new  word  to  up, 


We  searched for  synonyms  for  the  same  word.  difTerence,  with  each  of  the  thesaurus  programs. 
Reference  Set  offers  20  synonyms  and  a solid  list  of  antonyms  as  well. 
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H Reference  Set, 

Versitm  3.4 
Reference  Software 
33()TownscrKl.  #135 
San  Francisco.  CA 
94107 

(KOO)  872-9933 
List  I*rice:  $69;  with 
Spelling  Checker.  $89, 

Requires:  128K  RAM. one  floppy  undone 
hard  or  high-capucity  ( 1 .2-megahylcl  disk 
drive.  DOS  2.0  or  laler. 

In  .Short:  Reference  Set  is  a big  program  that 
requires  an  XT  or  AT  computer.  Its  recent 
change  from  a 50.000-w<mJ  loa  300.00(F 
word.  421K  lexicon  makes  its  word  collec- 
tion larger  than  that  of  any  rival  program.  It's 
the  only  <»ne  of  the  larger  pnigrams  chat  sup- 
plies antonyms.  Not  copy  protected. 

ClHCtl  wa  ON  RI:AD£R  SERVICE  CAflO 


so  I managed  to  get  along  without  the  re- 
vised manual. 

Reference  Set’s  power  is  evident  in  the 
veih-noun  and  nuxliHer  recognition  tests, 
where  it  performed  as  well  as  or  better  than 
the  other  programs.  It  was  outstanding  in 
identifying  business  terms  and  foreign 
words.  Like  Webster's  and  Word  Finder, 
it  labels  synonyms  according  to  part  of 
.speech  and  then  clusters  words  that  are 
close  in  meaning,  and  it  al.so  permits  you  to 
do  synonym  chaining.  After  working  with 
programs  that  lack  these  features.  I've 
reached  the  point  where  I wouldn’t  want  to 
do  without  them. 

Reference  Set  has  some  useful  extra 
features,  including  a glossary  that  lets  you 
store  and  retrieve  frequently  used  phrases 
and  a utility  for  looking  at  a DOS  directory 
without  exiting  from  your  word  processing 
program.  Such  extras  probably  won't  be 
needed  by  users  of  advanced  word  proces- 
sors, but  if  your  program  lacks  them.  Ref- 
erence Set  might  fill  the  gap. 

Reference  Set  and  Whoops!  are  the  only 
programs  in  this  group  that  supply  ant- 
onyms as  well  as  synonyms.  The  former's 
antonym  selection  is  the  superior  one.  so  if 
this  feature  appeals  to  you.  Reference  Set 
might  be  a good  choice.  The  version  I test- 
ed came  with  a spelling  checker,  and  the 
program  is  usually  sold  this  way.  but  Ref- 


erence Set  can  be  purcha.sed  with  the  the- 
.saurus  alone. 

The  only  flaw  in  Reference  Set  is  that 
some  of  its  .synonym  choices  are  mislead- 
ing. Could  porn- be  considered  a substitute 
[or  devotion,  or  adventure  (or  celebration'! 
With  the  word  pragmatic,  the  alternatives 
.seem  even  wider  off  the  mark:  bureaucrat- 
ic, officious,  and  red-tape. 

If  the  meanings  of  some  words  are  at 
times  extended,  they’re  too  narrow  in  oth- 
er instances.  For  example,  the  only  syn- 
onyms given  for  therapy  are  analysis,  psy- 
chiatry, and  p.sychoanaly.sis — mi.ssing  is 
the  sense  that  therapy  can  refer  to  the  treat- 
ment of  physical  ailments. 

At  times  the  program  wins  back  points 
lost  for  inaccuracy  by  being  amusing,  as  in 
its  list  of  synonyms  for  client:  ward,  delin- 
quent, dependent,  minor,  orphan,  prote- 
gee. Never  mind  that  the  idea  of  a client  as 
a customer  is  lost.  Every  con,sultant  knows 
that  delinquent  is  an  exact  equivalent  for 
the  word  client. 

Emboldened  by  this  insight,  we  can  u.se 
Reference  Set  to  gain  a deeper  understand- 
ing of  the  fa.scinating  field  of  semantics.  A 
client  is  a ward  because  he  is  a dependent: 
a depemlent  is  in  many  instances  a minor,  a 
minor  is  unarguably  a juvenile:  and  in  to- 
day’s modem  world  a juvenile  is  all  too  of- 
ten, dVds,  ddelinquent. 

Moreover,  we  should  consider  the  sad 
statistical  probability  that  the  minor  be- 
came a deliiujuem  becau,se  he  was  an  or- 
phan (Sociology  101);  or  rather,  that  she 
became  one,  given  that  our  little  client  is 
not  a protege  but  a protegee.  And  if  you 
find  this  logic  extravagant,  some  therapy 
(analysis,  psychiatry,  psychoanalysis) 
should  help  make  you  less  pragmatic  (bu- 
reaucratic, offitcious,  red-tape). 

In  most  respects.  Reference  Set  is  a 
good  program.  It’s  easy  to  learn  and  pow- 
erful. But  when  it  comes  to  choosing  syn- 
onyms, my  own  preference  is  for  those 
that  tend  to  be  synonymous. 

Turbo  Lightning 

Webster’s,  Word  Finder,  and  Reference 
Set  are  in  a different  class  from  Turbo 
Lightning  and  Whoops!.  As  the  perfor- 
mance tests  indicate,  these  two  programs 
tend  to  recognize  fewer  words  and  to  sup- 
ply fewer  synonyms  than  the  rest.  Borland 


International’s  Turbo  Lightning  identified 
only  8 out  of  50  words  in  five  recognition 
tests,  a factor  attributable  to  its  small, 
5,000-word  index. 

Like  Whoops!,  Turbo  Lightning's 
methixi  of  selecting  synonyms  is  by  press- 
ing a letter  key  on  the  keyboard  rather  than 
with  the  cursor.  In  some  ca.ses,  this  may  be 
the  faster  alternative,  but  it’s  a clue  to  the 
fact  that  you  won’t  see  more  than  26  syn- 
onyms on  the  screen.  In  addition.  Turbo 
Lightning  lacks  many  of  the  thesaurus  fea- 
tures commonly  provided  in  the  other  pro- 
grams. It  doesn’t  support  synonym  chain- 
ing, and  its  synonyms  aren’t  grouped 
according  to  shades  of  meaning,  although 
parts  of  .speech  are  noted. 

Nor  can  Turbo  Lightning  deal  with  hy- 
phens between  words.  Thus,  though  ill- 
qualified  appears  in  its  synonym  list,  the 
program  will  search  for  ill  and  qualified 
without  recognizing  that  the  hyphen  has 
created  a compound  word. 

On  the  other  hand,  Turbo  Lightning  is 
easy  to  use,  and  the  screen  display  is  at- 
tractive and  moves  out  of  the  way  of  your 
text.  In  addition,  its  speed  is  good — on  my 
computer  it’s  a bit  slower  than  Webster's 
but  fa.ster  than  all  the  other  programs. 

Turbo  Lightning's  name  dtxtsn’t  refer 
to  its  speed  in  thesaurus  mode,  but  rather  to 


FACT 


FILE 


TuHnt  Ughtninfi. 
Version  1.02a 
Borland  Inicmational 
Inc. 

4585  SccHls  Valley  ITr. 
Scons  Valley.  CA  95066 
(800)  1^5-8008 
(800)742-1 1 33  (in 

List  Price:  $99.95 

Requires:  1 28K  RAM.  (wo disk  drives. 
IX)S  2.0  w later. 

In  .Short:  Turbo  Ughtnmg  has  a relatively 
small,  50.(KX)-wonl  Icxictin.  which  means 
(hat  it  can't  recogni/r  vs-ords  arxl  supply  syn- 
onyms as  well  as  programs  thai  claim  more 
words.  It  makes  up  for  this  with  a real-iinw 
spelling  checker  that  beeps  when  it  doesn't 
recognize  the  wivds  you  type.  Not  cxipy  pitv 
lectc^. 

READER  SERVICE  CARD 


Calif.) 
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WhattousewithPCs 
that  dorit  use  our  new 
VRTtA  DeluxeRTTAraT 


Pretty  soon,  this 
might  become  standard 
computer  equipment. 

Unless,  of  course,  our  VEGA  Deluxe 
card  does  first. 

And  that’s  a distinct  possibility.  After  all,  this  short-card 
video  adapter  offers  37%  higher  screen  resolution  than  standard  EGA  cards. 

Visualize  it:  your  existing  software  sharper  and  clearer  by  more  than  a third. 
Programs  like  Lotus  1-2-3  and  Symphony,  with  132  columns  and  43  lines.  Microsoft 
Windows  in  640  x 480,  too.  And  AutoCAD.  As  well  as  EASYCAD,  EGA  Paint,  GEM, 
Dr.  Halo  II,  In  A-Vision, Windows  Draw,  Windows  Graph,  and  much  more. 

In  feet,  with  all  this  information  on  the  screen,  there’s  only  one  thing  there’s  less  of. 

Strain  on  your  eyes. 

That’s  because  the  VEGA  Deluxe  gives  you  both  640  x 480 and  752  x 410 
lution.  (Of  course,  for  more  than  640  x 350,  the  VEGA  Deluxe  requires  a Multis5mc* 
or  e^valent.) 

The  VEGA  Deluxe  is  also  compatible  with  every  other 
video  standard:  EGA,  CGA,  Hercules  and  MDA.  And  when 
used  with  a compatible  monitor,  it  automatically  selects 
which  mode  is  nght  for  your  software’s  needs. 

At  Video  Seven,  weVe  sold  over  200,(XX)  EGA  cards 
to  people  who’ve  seen  the  difference.  If  you’d  like  to  see  the 
difference  for  yourself,  just  caU  1-800-238-0101  for  the  name  of  the  Video  Seven 
dealer  nearest  you.  (In  CaUfomia,  call  l-8(X)-962-5700.) 

The  VEGA  Deluxe.  It  puts  everything  in  proper  focus.  \ l'> 

Video  Seven  Inc.,  46335  Landing  Phrkway,  ^ J DECA//^  EVEN 

make  a dear  difference. 


Fremont,  CA  94538. 


Mghrexihitiootn<Kte«  require  TTLcok)rmoiutcicicip«bteo<  25  KHZmd  29.4  KHZ. IVudenierice:  VEGA  Deluxe— VMeo  Sewn  lnc..Heicules— Hercules  Computer  TkchxKiioay,MultiSync— 
NEC  Home  Electrcinict  <USA)  Inc.,  EASYCAD—  Evolution  Computing.  EGA  Flint—  Rix  SoftWorka  Inc.,  GEM— D^tal  Research  Corp..  Dr.  Hilo-  Media  Cybernetics. InA-Vtaio^ 
Windows  E>rs«i(  Windoivs  Graph—  Miciogiafe  Inc.;  Regiaieied  tnoemarka:  Video  Seven— Video  Seven  Inc.  Lotus  1-2-3,  Symphony — Lotus  Dewlopment  Corp.,  Microsoft-  MicroaiA  Ctap. 
Video  Seven  reserves  the  right  to  change  specifications  without  notice. 
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■ Turbo  Lightning  is  easy 
to  use,  and  the  screen 
display  is  attractive 
and  moves  out  of  the  way 
of  your  text.  In 
addition,  its  speed  is 
good. 


its  performance  as  a spelling  checker.  It 
can  beep  at  a word  it  doesn’t  recognize  in 
the  time  it  takes  to  go  from  typing  the  last 
letter  of  a word  to  pressing  the  Spacebar  af- 
terwards. This  “real  time”  spelling  check 
is  an  example  of  the  kind  of  magic  that  will 
impress  friends  who  are  still  skeptical 
about  computers. 

But  the  no-free-lunch  principle  is  in  ef- 
fect here.  In  return  for  the  real-time  spel- 
ling checker  you'll  have  to  make  do  with  a 
relatively  weak  thesaums.  (Webster's  and 


Reference  Set  offer  spelling  checkers  at  an 
extra  charge,  but  they’re  not  of  the  real- 
time variety.) 

Installing  Turbo  Lightning  is  a bit  com- 
plicated. The  instructions  could  be  clearer, 
especially  since  some  of  the  procedures  are 
unconventional.  For  example,  to  change 
certain  default  procedures,  you  press  Re- 
turn before  initiating  the  command. 

Once  the  program  is  installed,  howev- 
er, things  get  better.  One  feature  I particu- 
larly liked  was  the  way  you  can  change  the 
hot-key  assignments  while  you’re  in  the 
program.  You  can  also  switch  word  pro- 
cessors or  go  from  your  word  processor  to 
another  program,  without  rebooting  Turbo 
Lightning.  This  feature  is  useful  if  you  nor- 
mally work  with  more  than  one  program. 
And  the  program  offers  some  unusual  op- 
tions, such  as  instructions  for  working 
with  a RAMdisk  and  provisions  for  ad- 
dressing machine  memory  above  640K. 

Borland  International  has  compiled  a 
large  lexicon  that  will  be  added  to  future 
releases  of  Turbo  Lightning-,  this  could 
well  make  the  program  very  competitive. 
In  the  meantime,  if  you  can’t  run  one  of  the 
bigger  thesauri  and  like  the  idea  of  a real- 
time spelling  checker.  Turbo  Lightning 
could  be  the  program  for  you. 


Webster’s  New  World 
On-Line  Thesaurus 

Webster's  New  World  On-Line  Thesaurus, 
from  Simon  and  Schuster,  is  a well-de- 
signed program.  It’s  not  quite  as  good  as 
Word  Finder  in  supplying  synonyms,  but 
it  is  superior  to  the  other  programs  in  a 
number  of  areas. 

For  example,  Webster's  excels  at  word 
recognition — an  important  category,  be- 
cause an  entry  word  has  to  be  identified  be- 
fore the  program  can  offer  up  any  syn- 
onyms. This  strength  is  based  on  a special 
feature:  in  addition  to  its  20,000-wotd  in- 
dex file,  the  program  has  a special  root- 
word  and  derivative  file  with  64,000 
words. 

Webster's  also  has  a number  of  smart 
features — routines  that  make  necessary 
changes  in  the  synonyms  before  substitut- 
ing them  in  your  document.  Most  thesau- 
rus programs  are  smart  enough  to  add  capi- 
tal letters  to  a substitute  word  when  needed 
(see  “Summary  of  Operational  Features” 
table).  But  Webster's  goes  one  step  liir- 
ther.  If  you  start  out  with  a verb  in  the  past 
tense  that  ends  with  an  -ed,  the  program 
will  give  you  the  option  of  adding  the  same 
suffix  to  the  synonym.  (Even  so,  Web- 
ster's can’t  handle  irregular  verbs.) 

THE  GENIUNE  article  In  the  same 
way,  the  article  preceding  a word  in  your 
document  is  checked  and  changed,  if  nec- 
essary, after  a substitution.  Thus,  if  you 
start  out  with  pear  and  substitute  apple, 
Webster's  will  automatically  change  the  a 
before  pear  to  an  so  it  will  agree  with  ap- 
ple. It’s  a handy  feature. 

Webster's  will  suggest  adjectival  and 
adverbial  forms  of  a root  word  where  ap- 
propriate; this  again  saves  you  the  trouble 
of  retyping  the  substituted  word.  Even 
more  impressive  is  the  way  the  program 
checks  both  sides  of  an  entry  word  to  see  if 
it’s  part  of  a phrase.  Webster's  can  recog- 
nize corrunon  phrases  such  as  in  fact,  at 
once,  and  on  account  of. 

Webster's  starts  out  with  a single  dis- 
play that  takes  up  about  half  the  screen.  If 
you  ask  for  the  synonym  of  a synonym,  a 
second  screen  is  displayed  next  to  it  so  you 
can  choose  a word  from  either  one.  At  this 
point,  your  original  document  is  almost 
obscured,  but  you  can  window  back  to  it  if 


D;THES.13  MGE  2 line  37  col  39  INSERT  ON 

Mark  Tuain  once  said  that  the  difference  between  the  alnost- 
right  word  and  the  right  word  is  the  difference  between  a lightning 

bug  and  lightning.  If  you  agree  with  Twaii 

word  can  be  inportant  to  your  writing*  you  difference 

a thesaurus  is—and  also  how  tiresome  it  c Synonyms 

I was  thinking  about  the  tedium  of  - Noun  - 

thesaurus  two  years  ago  when  I first  tried  A’  disparity 
electronic  thesaurus  by  Uriting  Consultant  dissimilarity 
naruelous  it  would  be  to  see  a display  of  C:  inconsistency 
screen  while  I was  in  a word-processing  pr  D«  unlikeness 
because  I had  it  on  good  authority  that  Sy  E:  variation 
□f  the  art  in  electronic  thesaurus  program  F*  disagreement 
looking  for  someone  who  could  provide  a ho  G>  inequality 
thesaurus.  H:  divergence 

After  working  for  a bit  with  Synon  I:  contrast 
that  ox-carts  must  once  have  been  the  stat  distinction 
ground  transportation  systems.  Synonym  Fi 
word-processors  it  could  live  with.  It  wa 
lore  than  a very  anemic  list  of  synonyms, 
clever  enough  to  recognize  simple  words  li 
and  finder*  for  that  matter).  1 decided  t 


IlKP/PB  2KU/PS  3KR/Tq  4KU/PW  SSTC/QC  6B 


Turtx)  Lightning’s  relatively  small  lexicon  produces  only  ten  synonyms  for  difTerence.  This 
program’s  real  strength  is  its  real-time  spelling  checker,  not  its  thesaurus. 
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Now  You  Can  Have 
The  Same  Information 
Professionals  Use! 


•Telescan  Analyzer... is  easy  to  use  and  inexpensive.” 


Fortune  Magazine 
1987  hu'estors  Guide 


0di, 


Chosen  by  Wall  Streel  Computer  Review  as  one  of  "The  two  most 
popular  programs  among  professional  analysts  and  independent 
investors...”  jumim 
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There  is  simply  no  other  stock  evalua- 
tion service  on  the  market  like  Telescan 
Analyzer  and  Database. 

Our  service  gives  you  hill  information 
on  over  8,000  stocks  and  2,000  mutual 
hinds,  ALL  the  technical  and  fundamental 
indicators,  industry  group  analysis,  in- 
sider trading,  inflation  adjustment,  and  a 
comprehensive  news  service.  Plus,  fast 
retrieval,  ease  of  use.  outstanding  color 
graphics,  and  much,  much  mure! 

Once  you  experience  Telescan,  we 


K.NOW  you  will  never  use  any  other  stock 
evaluatkin  service.  That's  why  we  can 
offer  our  complete  package  for  only 
$49.95,  plus  $5.00  shipping  and  han- 
dling. (Compare  that  with  prices  of  other 


A H A I r Z 1 8 


Hnancial  databases!)  There  is  nothing 
else  to  buy  to  use  the  Telescan  Databa.se- 
and  our  on-line  charges  are  among  the 
iowest  in  the  industry! 

For  a limited  time  new  subscribers 
will  receive  two  hours  of  firee  on-line 
usage  (nun-prime  time,  or  one  hour 
prime  time)*.  And  Telescan  always  offers 
a ,50-day  money-back  guarantee! 

See  what  all  the  excitement  is  about- 
order  your  Telescan  Analyzer  TODAY 
toll-free. 


1-800-752-7001,  Ext.  903 

(In  Texas:  1-800-i42-a799,  Ext.  90.5) 
American  Express",  VI.SA*  and  Ma.stcrCard"  accepted 


System  rc<|«lremrfits:  IfiV  fOAT/XT  htruMe  or  100%  atmfialibks.  IHU  .Uttmtebrome  or  Color  (iraftbies  Athiplor  HottrtI  or  Herculei  .UoHocbmme  Gn^ics  Cant  1200/2400  Ha}<es 
Snartmodm  or  arnipalibk  modem.  Double-sided  Disk  Driir.  2S6k  .Uemon\  .US  DDS  2.  / ttr  bigber  Ptease  specify  if  itw  bate  IHU  PQr.  IHU  Enhanced  Graphics  Adaptor  (or 
compatible)  AT&T  6300:  pr  mu  3270 

*To  be  used  uitbin  30-days  after  you  purchase  the  program 
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iT  tJ  On-line  Thesauri:  Summary  of  Features 

J (Products  listed  in  ascerxling  price  order) 

GENERAL  FEATURES 

k 

1 

Webilef's 

■ 

NewWerM 

■ 

Reference 

Ofl-LiM 

Word 

Turbo  1 

VflMeps! 

Set 

Thesaurus 

Finder 

UfMaini  1 

List  price 

S49.95 

S69  00 

S69  9S 

S79  95 

S99  95  U 

Printed  thesaurus 

None 

Random 

Webster's 

None 

Random  | 

used  as  basis 

House 

New  World 

House  H 

Comes  with  two 

1 

thesaurus  sizes 

• 

0 

O 

• 

• P 

Thesaurus  sizes  (bytes) 

t06K 

421K 

358K 

325K 

t62K 

37K 

160K 

161K 

No.  of  words  claimed  in 

90.000 

300.000 

120.000 

220.000 

50.000 

thesauri 

82.000 

120.000 

50,000 

No  of  index 

words  claimed 

12.000 

30.000 

20,000 

15.000 

5.000 

RAM  requirement 

72K 

46K 

44K 

35  K 

65K 

Spelling  checker 

• 

Optional 

Optional 

0 

• 

Documentation 

• 

• 

• 

• 

• 1 

Index  in 

• 

Into,  not 

O 

O 

• j 

documentation 

available' 

I 

Quick  reference 

O 

Into  not 

• 

• 

O 

card 

available* 

Retrieval  time  (seconds) 

4-10 

4-8 

3-4 
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Introducing  YiaNet: 

It  will  teach  your  PCs  to  share. 
And  put  a smil^n  your  face. 


Personal  Computers  are  productivity  tools.  / / 
Except  when  they've  got  every  worker  Q U 
off  in  their  own  little  world.  With  their  \ 
own  little  empire  of  data.  Their  own 
very  costly  complement  of  periph- 
erals.  And  an  electronic  block  wall  \ 1 
between  them  and  their  co-workers.  \\ 

Knock  down  the  wall  with 
ViaNet.* 

ViaNet  is  the  easiest  net- 
work solution  ever.  Tb  learn. 

Tb  use.  lb  love. 


‘no  thanks”  to  in  the  past 
Thanks,  but  networks  are  too 
intimidating.  Not  with  ViaNet  It’s 
so  friendly  that  users  start  sharing 
with  just  ten  minutes  of  training, 
with  no  new  commands  to  learn. 
Thanks,  but  networks  are  too 

costly.  Not  from  Western 

Digital.  With  our 

l ia  .\'el  is  the  easiesl  rntyetwlo  .share  PC  data  and  peripherals,  like  printers.  StarlAN  family  of  p^- 
uithout  the  mind  immhing  complexity  of  conientional  netuork  .softuare  uCtS,  and  ViaNet,  Weve 

driven  network  cost  per 


And  dedicated  to  the  proposition  that  PC  users  work  PC  under  $400.  Or,  if  you  prefer  the  higher  performance 
smarter  when  they  work  together.  of  Ethernet  LANs,  our  EtherCard  PLUS'”  is  hundreds  less 

Sharing  ideas.  Sharing  information.  Sharing  resources.  than  competitive  boards.  And  heading  lower. 

In  small  businesses  and  professional  offices.  In  depart-  Both  StarLAN  and  Ethernet  are  international  standards, 
ments  within  large  corporations.  Wherever  teamwork  is  y too.  So  your  network  is  a mainstream  investment, 
a virtue  and  PCs  have  become  indispensable.  Thanks,  but  I 've  heard  that  cabling  installation 

ViaNet  is  the  answer.  It's  the  software  foundation  for  « can  be  awjully  expensive.  Yes,  except  StarLAN  uses  your 

a wide  variety  of  hardware  solutions  from  Western  Digital  II  building’s  existing  telephone  wiring  — without  disrup- 

that  make  your  network  both  fully  standard  and  extraor-  ^ ting  your  phone  system. 

dinarily  economical.  Tb  acquire. 'lb  installTb  grow  with,  t/  Thank,  but  network  file  servers  are  too  big  an 
Tbd^,  ViaNet  software  runs  on  our  standard  Ethernet  (I  investment.  With  ViaNet,  you  don’t  even  need  one.  All 

and  StarLAN  network  hardware.  V network  PCs  are  created  equal,  and  data  stored  on  hard 

Fine,  you  say,  but  aren’t  networks  more  trouble  than  \ disks  and  every  printer  in  the  place  is  accessible  to  all 
they’re  worth?  /)  users.  Instantly 

Perhaps,  we  say,  unless  they’re  based  on  ViaNet.  //  Thanks,  but  I need  more 


VIANET.  IT  THRIVES  ON  SIMPLICITY. 

ViaNet  is  a genuine  alternative  to 
networking  schemes  you’ve  said 


( I fiexibility  than  networks 
' provide.  ViaNet  thrives  on 


Wipin' WORKS 


The  Phone  Comjxmy  haxgiivn  I M\et 
a l)lu^ — your  huikimfi  s exislinji 
phone  uirinp.  Sate  the  ex-fmise  of 
reeubling-  Gain  lljejlexihilityof  ^ 
(ulding  slatiom  uhemvr  there's 
a phone 


lets  you  put  users  and  their  printers  and  hard  disks  any- 
where you  like,  and  add  or  delete  resources  anytime  you 
like.  Combined  with  StarLAN,  it  lets  you  add  a PC  \^er- 
ever  there's  a phone  jack,  and  move  stations  around 
even  while  the  network  is  running. 

Sorry.  You're  out  of  excuses.  Now  start  sharing. 

THE  VIANET  ADVANTAGE. 

When  you're  shopping  for  a network,  when  you're 
looking  for  a way  to  boost  productivity  and  effi- 
ciency, when  you're  desperate  for  an  approach 
that  makes  your  investment  in  PCs  pay  off,  there's 
just  one  word  to  remember:  ViaNet. 

ViaNet  is  the  network  operating  system  of 
the  future.  Here  today  From  small  workgroups, 
linked  by  StarLAN,  to  full  floors  of  engineering 
workstations,  tied  together  by  Ethernet,  things  go 
more  smoothly  with  ViaNet. 

First  of  all,  ViaNet  couldn't  be  easier 
to  use.  And  the  easier  computers  are 
to  use  the  more  often  and  more 
effectively  they'll  be  used. 

ViaNet  enables  you  to  fully  dis- 
tribute computing  power,  with  every 
user  equal  and  independent.  Unlike 
competing  approaches,  with  a mini- 
computer mentality  that  takes  the 
“Personal”  out  of  “PC!’ 

ViaNet  lets  every  PC  do  its  own 
processing,  too,  running  either  DOS  or  XENIX.  And  it’s 
compatible  with  most  every  application  program  imagin- 
able. So  the  software  you’re  using  today  is  a keeper. 

Finally,  ViaNet  gives  you  four  levels  of  security, 
including  complete  file  and  record  locking  and  password 
protection,  too.  So  sharing  won't  cause  chaos.  Or  even 
loss  of  privacy 

THE  INSTALLATION  ADVANTAGE. 

The  surprise  expense  in  PC  networking  has  been  cabling 
installation.  Coax  connections  not  onlv  cost  a bundle: 


The  Setuvrk 
Oiurier'^tsour 
solution  to  real  time 
communications. 

Send  and  receife  messa^iv 


Combine  I uiSet  u ith 
our  StarLAS  adapters  or  tilxr(Mrd  TLl  'S 
(ulapler.  for  a complete  solution  Jhjm 
a sin^ile  suiiplier. 


They  require  you  to  decide  in  advance  how  many  PCs 
you’ll  need  to  connect  — and  where  they’ll  be. 

Combine  ViaNet  with  StarLAN  and  you  can  connect 
a PC  wherever  there’s  a phone  jack,  taking 
advantage  of  unused  pairs  in  the  existing  ^ 
wiring,  and  adding  new  PCs  whenever 
you  want. 

PCs  can  be  linked  fixtm  floor 
to  floor  or  even  building  to 
building  in  various  multi- 
station configurations,  ^ 

''  uithind  leannu  tl}e  applica 
THE  FLEXIBILITY  lion  you  h?  uorkitifi  on. 

ADVANTAGE. 

Most  businesses  never  stm  changing.  Growing. 

Adding  people.  Adding  offices.  Finding  PCs  more 
and  more  important  as  they’re  used  for  more  and 
more  applications. 

That’s  where  ViaNet  really  shines. 

Even  while  the  system  is  up  and  running, 
you  can  add  stations  or  peripherals  or  new 
software  in  seconds.  Without  a programmer. 

Or  a degree  in  astrophysics. 

Just  unplug  your  PC,  wheel  it  down  the 
hall  to  your  new  office  and  plug  it  back 
in.  Voila!  You’re  up  and  running. 

Adding  new  users  is  just  as  easy. 

So  is  adding  entire  departments. 

Or  linking  your  department's  ViaNet 
system  with  bigger,  more  complex  networks  you  may 
have  already  installed. 

So  why  be  tied  down  with  more  complex  approaches? 

Give  us  a call  today  at  (800  ) 847-6181. 


Our /mtrjul.  low  east 
hlkrijini  PU.'.'i  k per/M  for 
high  perjhrmance  neluorks. 


Here’s  how  we  make  ViaNet 
work  for  you 


ViaNet  delivers  on  the  promise  of  simplicity  and 
flexibility  in  networking. 

And  for  most  PCs,  in  most  work  groups,  combin- 
ing ViaNet  with  StarLAN  is  the  best  example  of  that 
simplicity  and  flexibility 

It  starts  with  our  StarLink™  adapter,  which 
enables  you  to  daisy  chain  up  to  11  PCs. 

Or  choose  StarHub™a  standalone 
hub  that  interconnects  up  to  ten 
levels  of  work  groups.  Connect 
PCs  directly  to  StarHub 
with  our  lowest-cost 
interface,  StarCard™ 

Connect  StarLink 
daisy  chains,  too.  And 
connect  other  StarHubs, 
each  with  its  own  com- 
bination of  single  stations 
and  StarUnks,  in  a 
near-endless  variety  of 
configurations. 

In  other  words,  StarLAN 
conforms  to  your  workstyle 
and  physical  environment  Not 
vice  versa. 

STARCARD  PLUS  AND  ETHERCARD  PLUS: 

MORE  PERFORMANCE,  MORE  VERSATUHY 
StarCard  PLUS™  is  our  high  performance  StarLAN 
interface,  for  simplicity  without  compromise. 

A shared  8K  buffer  memory  means  no  DMA 
channels  and  higher  access  speeds. 

Use  it  to  turn  PCs  in  your  network  into  fast  file 
servers  and  workstations. 

EtherCard  PLUS  opens  up  the  world  of  high 
performance  LANs  and  corporate-wide  networks. 
And  EtherCard  PLUS  shares  software  drivers  with 


StarCard  PLUS,  to  simplify  mixing  and  matching 
networks. 

VERSASTAK:  the  OPEN-ENDED  ANSWER 
TO  SHARED  DAIA. 

ViaNet  will  grow  on  you.  The  more  you  use  it,  the 
less  you  can  live  without  it.  And  the  amount  of 
~ data  you  need  to  store  and  have 

ready  access  to  will  keep 
growing,  as  well. 

A Our  VersaStak 

Peripheral  Subsys- 
tem is  the  answer. 
Plug  it  into  any  PC 
with  a single  interface 
card,  and  give  every  user 
on  the  network  access  to 
VersaStak’s  files. 
VersaStak  literally  stacks 
up  to  seven  storage  periph- 
erals. Choose  high  performance 
VersaDisk™  hard  disk  modules,  in 
85  and  170  MB  capacities.  Start  with 
one  and  add  more  modules  later. 

Backup  your  data  on  tape  with  VersaTkpe™  60 
or  120  MB  cartridge  tape  modules. 

And  to  put  a virtual  library  of  information  at 
everyone’s  fingertips,  add  the  VersaROM™  500  MB 
optical  disk  module. 

HOW  TO  GET  STARTED. 

Nobody  puts  it  all  together  like  Western  Digital.  And 
it  all  starts  with  \TaNet.  So  get  a handle  on 
improved  productivity,  and  teach  your  PCs  to  share. 
Let  us  help.  Just  give  us  a call  at  (800)  847-6181. 
Western  Digital,  2445  McCabe  Way,  Irvine,  CA  92714 

ViaNet  is  a r^;isiered  irademvk  and  EtherCard  PLUS.  StarCard,  StarCard  PUS,  StarLink,  VersaStak, 
VersaDisk,  Vrrs^’bpe.  and  VersaROM  are  trademarks  of  Wstem  Digiea]  Corporation.  The  Network 
Courier  is  a trademark  of  Consumer  Software,  (nc. 
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D:THES.i3  MGE  2 LINE  37  COL  39  IKSEKT  ON 

Nark  Twain  once  said  that  the  between  the  alnost- 

iyht  word  and  the  right  word  is  the  difference  between  a lightning 

~yebstOT*s  Nw  World  Thesaurus 


L • • Webster's  New  World  Thesaurus 
ladisputatious 


iria  inesaurus  

d i squa  1 i f i cat  i on^^STiffer 


different^ 


ni 

CO 

di 

CO 

de 


Enter 

— = ^ Keystroke  Sumiary  

Look  up  Synonyns  A to  2 ! Type  in  Word  to  Look  Up 

tate  of 
ity, 

F10 

hake  Replacefient 

Esc 

"Escape"  froM  Thesaurus 

ast« 

ftIt-Fl 

Change  Options 

F8 

Alternate  Entries 

iance,  | 

F2  or  ♦ 

Flip  Pages 

F9 

Uhoops! 

□n.  • 

F3 

Display  Docunent 

fllt-F9 

Pass  Through  Entry  key 

F4 

Note  Page 

ftlt-FlB 

Redo  Scan  (Phrase/Uord) 

Edit  blord 

Recall  Exit  Page 
Retrace  List 

Ctrl-F10 

T 4 4 ♦ 

PgUp/Dn 

Straight  Type-back 

Noue  Highlight 

Browse 

f*- Press  FI  for  help  - 

“ Press  FI  for  help  ’ 

IKD/PB  21(U/PS  SKR/Pt}  •IKU/PU  SSTC/OC 

6BP/B  TKBAjy  BKXAIK  Bqil>1)S  IBOCAID 

The  help  screen  for  Wcbsler’s  New  World  On-Line  Thesaurus  indicates  how  complete  the 
program  is.  The  F7  key.  for  example,  generates  a list  of  the  words  Uwked  up  in  the  current  search. 


you  wish.  The  program  also  has  an  undo 
feature  that  lets  you  restore  your  original 
word  if  you  change  your  mind  after  a syn- 
onym has  been  substituted  in  your  docu- 
ment. In  general,  Webster's  special  fea- 


1 ^yebster's  .Wk-  World 

| OndJneThesaun4s. 
OlVLine  | version  l.«7 
7Yl6S3LiUS  I <IV\ctopcd  hy  Kor- 

1 enihal  AsMKialcs  Inc.) 

^ Computer  Sol'twarc 
^ Oivision 

^ Simon  and  Schuster  Iik. 
OncCJulf  -»  Western  Pla/j 
NewYi»rk.NY  l(K):3 
(8(M»)ft24.(K)2.^ 

Lis!  lYicT;:  Vi‘LM5 

Keiiuires:  1 2XK  RAM . two  disk  drives. 
IX)S2.l)  or  later. 

In  Short:  lX*spite  its  I20.(K)0-W(»rd  le.sicon. 
WvhMir’s  perlonns  as  \^c^  as  progrants  that 
claim  more  words.  It's  last,  easy  to  use.  and 
comes  with  many  attractive  extra  features, 
such  as  tite  abtlity  to  recognize  phrases  and  to 
make  a/an  article  changes  in  your  document. 
Not  ct>py  t>n>teclcd. 

CIHLIL  660  HLAUfcH  SfcHVtCfc  CAHO 


lures  are  .superior  to  those  in  the  other 
programs. 

I was  also  impressed  by  Wefev/er’s  crisp 
performance.  On  my  computer — an  IBM 
PC  with  an  add-on  hard  disk — the  thesau- 
rus programs  took  from  3 to  10  seconds  to 
display  the  initial  list  of  synonyms.  Web- 
ster's  was  always  at  the  speedy  end  of  this 
scalc-^its  display  took  no  longer  than  4 
seconds  to  reach  the  screen.  (If  you  have 
an  AT  or  another  286-processor  computer, 
retrieval  times  will,  of  course,  be  faster, 
and  you  can  expect  them  to  be  slower  if 
you’re  using  a floppy-disk-drive  ma- 
chine.) 

One  reason  Webster's  is  so  fast  is  that  it 
doesn't  initially  display  all  the  synonyms  it 
has  available.  Instead,  you're  given  a se- 
lection with  words  grouped  according  to 
parts  of  speech  (noun,  verb,  mrxiifier)  and 
.shades  of  meaning.  You  can  then  retrieve 
more  synonyms  from  the  category  you 
choose.  This  synonym  chaining  works 
very  well;  you  can  go  from  display  to  dis- 
play very  quickly  until  you  find  the  word 
you  need.  Webster's  also  makes  it  easy  to 
go  back  to  a display  you  looked  at  earlier  if 
you  wish. 

Webster's  1 20.(K)0-word  lexicon  may 
seem  small  compared  with  those  in  Word 


Finder  and  Reference  Set.  but  the  program 
is  very  powerful  nevertheless.  (I  suspect 
that  each  software  developer  uses  a differ- 
ent formula  for  counting  lexicon  words,  so 
these  numbers  may  not  be  comparable.) 

Webster's  has  a grxxl  on-line  help  facil- 
ity; its  manual  is  clear,  and  it  comes  with  a 
handy  command-summary  card.  It  has  an 
orderly  and  attractive  screen  display  and 
intuitive  commands.  It's  easy  to  learn  and 
u.se.  I liked  it. 

Whoops! 

Cornucopia  Software's  Whoops!  is  a Tur- 
bo Lightning  Irxik-alike.  designed  to  pn> 
vide  similar  features  at  a lower  price.  Like 
Turbo  Lightning,  it  has  a grxxl  real-time 
spelling  checker  and  a fairly  small  thesau- 
rus. The  full  name  of  the  program  is 
Whoops! — The  Real-Time  Spelling 
Checker;  this  indicates  where  the  pro- 
gram's strong  points  lie. 

The  WluHips!  thesaurus  is  easy  to  use, 
but  it  has  some  irritating  eccentricities.  It 
takes  two  commands  to  get  into  or  out  of 
the  thesaurus  display,  versus  one  in  the 
other  programs;  and  there  are  different  exit 
commands — one  when  the  program  rec- 
ognizes a word,  and  another  when  it 
doesn't.  This  makes  the  program  harder  to 
work  with  than  it  need  be. 

In  spite  of  the  small  number  of  syn- 
onyms it  retrieves.  Whoops!  is  fairly  slow. 


FACT 


FILE 


WhtHips!.  ViTNwn  3.2k 
Cornucopia  Softwan; 

P.O  Box  61 II 
Albany.  CA  WO!) 
(41.S)52X-7000 
LlM  l»rkf:  S4M.95 

I2KKRAM. 

two  disk  drives.  !X)S  2.0 


or  later. 

In  Short:  Whoapsf  is  a Turbo  iJghining 
look-alike  w iih  a 90.0(X>-wT>rd  lexicon  and  a 
a'al-linK  spelling  chcxkcr.  Us  tx>sl  is  lower 
than  ihui  of  rival  programs  ami  iis  thesaurus  is 
somewhat  more  powcrlul  than  Turl)oljfihi- 
niiifi's.  But  it  lacks  S4)me  important  tealums 
and  dixrsn't  eliminate  nonsyTK>nyms  I'rom  its 
display.  Not  copy  protected. 
ClRCUaS9uNn£ADeRS£RVia:ORO 
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■ A thesaurus  should  be 
helpful  in  resolving 
questions  about  the  gray 
areas  that  lie  between 
familiar  and  obscure 
words,  but  Whoops!  is 
useless  for  this  purpose. 


Of  the  programs  tested,  it  has  the  least  at- 
tractive screen  display,  and  unlike  the  oth- 
er programs,  its  window  won't  move  out 
of  the  way  so  you  can  sec  the  portion  of  the 
screen  with  your  entry  word. 

PRODUCE  AND  SUCCUMB  Reference 
Sel  is  (K'casionally  capricious  in  displaying 
misleading  synonyms.  In  Whoops!  this  is 
unabashedly  the  rule.  Here  arc  some  ex- 
amples of  entry  words  followed  by  selec- 
tions from  the  sugge.stions  for  synonyms; 


file  and  diameter,  point  and  level,  negotia- 
tion and  soviet,  god  and  headman,  help 
and  cane,  person  and  matchless,  produce 
and  succumb.  Nouns  are  at  times  listed  as 
equivalents  of  adjectives — nonsense  and 
crazy,  for  example.  This  feature  is  handy  if 
you  need  to  encrypt  secret  messages,  e.g. , 
"Headman  cane  the  matchless  who  suc- 
cumbed this  crazy. " 

At  times  a majority  of  the  suggested 
synonyms  aren't  vatid.  An  example  is  that 
old  favorite.  cHenf,  patient  .forbearing,  in- 
dulgent. and  suffering  are  the  only  sug- 
gested synonyms.  Clearly,  the  program's 
cross-referencing  routine  isn't  capable  of 
making  distinctions  between  the  different 
meanings  of  a word  [\ke  patient. 

tl's  annoying  to  have  to  wade  through  a 
list  of  irrelevant  terms  for  the  sake  of  so 
few  synonyms — synonyms  that  you  could 
think  of  on  your  own.  You're  being  asked 
to  do  work  that  should  be  done  by  the  pro- 
gram, and  whatever  you  save  in  dollars 
when  buying  Whoops!  is  .stain  lo.sl  in  the 
fonn  of  wasted  time. 

The  Whoops!  displays  don't  group 
words  by  meaning  or  by  part  of  speech,  so 
its  synonym  lists  take  a long  time  to  read; 
you're  forced  to  think  about  the  nuances  of 
words  that  turn  out  to  be  irrelevant  to  your 


The  vertical  display  of  synonyms  in  Wtaxips ! also  includes  a few  antonyms,  which  are  marked  with 
asterisLs.  Words  are  not  grouped  by  meaning  or  part  of  speech  and  lake  awhile  to  read. 


needs.  This  problem  becomes  even  more 
severe  when  you're  dealing  with  one  of  the 
many  English  words  that  retain  the  same 
spelling  with  numerous  definitions.  (The 
word  set  is  an  extreme  example  of  this  type 
of  word:  the  index  in  my  desk  thesaurus 
lists  over  3(X)  shades  of  meaning  for  it. ) 

A thesaurus  should  be  helpful  in  resolv- 
ing questions  about  the  gray  areas  that  lie 
between  familiar  and  obscure  words,  but 
Whtxtps!  is  u-seless  for  this  purpose.  Un- 
less you're  already  knowledgeable  about 
the  synonyms  you  find,  you  may  make 
some  embarrassing  choices.  On  the  other 
hand,  if  you  have  any  semiliterate  ene- 
mies. you  could  send  them  Whtntps!  for 
Christmas. 

The  thesaurus  portion  of  the  Whoop.s! 
program  is  in  its  first  release  and  will  un- 
doubtedly iniprove.  For  now.  though, 
your  best  choice  is  one  of  the  programs  that 
comes  closer  to  representing  the  state  of 
the  art. 


Word  Finder 


I liked  Microlytics’  Word  Finder — 
enough  that  I've  forgiven  it  the  sins  of  its 
youth.  As  the  performance  teSls  indicate, 
its  strong  point  is  an  ability  to  deliver  an 
unusually  large  number  of  .synonyms.  For 
run  as  a verb,  it  provided  59  alternatives; 
for  head  as  a noun.  70.  These  figures 
aren't  that  far  from  what  you'd  expect  to 
find  in  a printed  thesaurus.  Word  Finder 


|W.  RD  1 Word  Finder, 

\ ersion  3.4 
Micmiyiics  Inc. 
.VXiMainSl. 
liaM  RivlK'btcr.  NY 
14445 

(7Ki).^774)l.3() 
l-isi  IVice:  $7^.95 
Requires;  1 2KK  RAM.  Iwci  disk  drives. 
lX)S2.0i*rlaier 

In  .Shiiii:  Wurd  Finder's  sta*ni:lh  is  iis  abili- 
ty ti)  supply  large  numbers  ol  synonyms  bir 
the  words  it  a*ci>gni/es.  and  it  iMiiperlonns 
the  other  pn>grams  in  this  area,  TlKHigh  it  has 
few  extra  leatures.  it’s  siraighllorward,  easy 
to  loam,  and  easy  to  use.  Not  copy  pmlcctcd. 
CmCLi  6sa  UN  HtAUtH  bLKVIU.~CAHU 


PC  MAGAZINE  ■ JULY  1987 
262 


Performance  Ibsts:  On-iine  Thesauri  Relative  Power 


Common  Words 

We  bier's 
New  World 

On-Line  Reference  Turbo 

Word  Finder  Thesaurus  Set  Whoops!  Lightning 


Number  of  synonyms 


Made  verb-noun  distinctions 

8 

9 

9 

6 

7 

Made  modifier  distinctions 

8 

9 

10 

6 

4 

39 

35 

34 

17 

21 

Words  used  for  tests 

Nembtrol 

tyasayat 

love  (nouns) 
love  (verbs) 
head  (nourts) 
head  (verbs) 
run  (nouns) 

run  (verbs) 
look  (nouns) 
look  (verbs) 
heto  (rKMjns) 
help  (verbs) 

interest 

forge 

draw 

plot 

^an 

claim 

stale 

crown 

lease 

chisel 

ecortomical 

obligatory 

spe^iy 

comprehensible 

furry 

matchless 

nocturnal 

thoughtful 

pragmatic 

fortunate 

ng:  common  words 


Mtiinbtr  0l  lyMOfmt 

30  + ••  3 points 
20-29  • 2 points 
tO-19  • t point 
0-9  • 0 ponls 


■ 

Recognized  both 
vert)  and  noun 
> ^ point 


Recognized  word 
exactly  as  listed 
> 1 point 


LosS'Common  words 

Webter's 
New  World 


Word  Finder 

On-Line 

Thesaurus 

Reference 

Set 

WboopsI 

Turbo 

Lightning 

Identified  rare  words 

8 

10 

8 

3 

0 

identitied  professional  terms 

5 

8 

6 

2 

1 

Identified  business  terms 

8 

10 

9 

3 

5 

Idenlified  colloquial  terms 

9 

4 

6 

5 

1 

Mebtlfietf  foreign  tMrdt 

2 

3 

S 

3 

1 

Snbtotal,  less-eoniHien 
words 

32 

35 

34 

16 

8 

Words  used  for  tests 

plaMudo 
pnieg  malic 
cabal 

ervcumbrarvce 

matriculale 

resonate 

irvchoate 

dmmal 

serum 

electronic 

docket 

forensic 

voltage 

thera]^ 

computer 

aircraft 

— 

shareholder  cortsumer 

mortgage  markebrig 

adverlisirtg  warehouse 
assessment  comign 

revenue  remit 

Ferclfa  wtrdt 
allegro  panache 

gaffe  wandertusi 

bourgeors  lurrta 

senorrla  ergo 

chic  erratum 

crockerj 

savvy 

spool 

wacky 

gyp 

gab 

snitch 

snafu 

goofy 

crackpot 

s^iinrwij.  

Recognition  neoognltlon 

B 1 pomt  B 1 point 


Fefetgn  weiUt 

Recognition 
B 1 poinl 


The  thesaurus  programs  were  subfected  lo  eight  tests. 

ITte  words  used  in  these  tests  ail  appear  in  the  index 
ol  a popular  desk  thesaurus.  Roger's  /nternstfona/  The- 
saurus, published  by  Thomas  Y.  Crowed. 

Number  of  synonyms  for  common  words:  1b  compete 
with  a desk  thesaurus,  an  electronic  thesaurus  should 
prcvide  at  least  20  synonyms  for  both  rtoun  and  verb 
forms  of  common  wortte  such  as  love  arRl  head.  Desk 
thesauri  imuady  contain  marty  more  synonyms.  In  this 
test,  a program  was  given  3 points  tor  30  or  more  syn- 
onyms; 2 points  for  between  20  artd  29  synonyms;  1 
point  for  betvmen  10  and  19;  and  no  points  for  9 or  fewer. 
Made  verb-noun  diebnctlons:  Ma^  Ertglish  words  have 
meanings  as  both  nouns  and  verbs  (thus,  forge  can  refer 
eifherloafurrtaceortotheactof  counierfeifrtg).  Noting 
the  parts  of  speech  makes  a thesaurus  more  useful. 
Made  modifier  distinctions:  In  order  lo  save  room, 
electronic  Ihesaun  don't  always  store  every  form  of  a 
word;  instead,  the  programs  may  drop  endings  Hke  -ness 
or  -ly  from  modified  words  and  then  lest  whether  a root 
word  can  be  identified.  Because  there  are  excepliorwio 
the  ways  modifiers  are  formed,  such  routines  don't  al- 
ways vrork.  Testing  lor  the  recognition  of  modifiers  with 
diftereni  suffixes  indicates  how  weH  a program  copes 
with  such  words. 

IdenUfied  rare  words:  This  test  determined  whether  the 
thesaurus  programs  could  identify  words  that  are  some- 
whal  uncommon  in  ordinary  usage. 

Identified  professional  farms:  Computers  are  regularly 
found  In  professiorial  environments.  The  words  In  these 
tests  are  corrwnoniy  used  in  protessiorw  such  as  law  and 
medicme  but  are  familiar  lo  most  people, 
identified  business  terms:  The  words  in  these  tests  are 
often  used  in  business. 

IdenUfied  colloquial  terms:  Most  people  commonly  use 
colloquial  terms ; irKludir>g  them  in  a thesaurus  Is  pailicu- 
larty  important  lor  nonnative  speakers. 

Mentiflad  foreign  words:  Many  electronic  thesaun 
skimp  on  including  foreign  words,  even  those  that  have 
already  crossed  the  boundary  into  English.  The  words  in 
this  test  are  known  to  most  Engiish-speaking  people. 
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“We  looted  at  every 
I mean  everything 
was  even  in  their 


Mike  Macewich,  Senior  Decision  Support  Consultant,  The  Quaker  Oats  Company. 


It  had  to  make  word  processing  so  easy,  no  manager  would 
want  to  manage  without  it  So  sophisticate,  even  a secretary 
couldn’t  find  a missing  feature.  So  adept,  it  would  make  everyday 
memos  look  like  they  came  out  of  a printshop.  So  simple  to  learn, 
people  would  be  up  and  running  the  very  fii^:  day 
It  had  to  show  on  screen  what  you’d  get  on  the  printed 
..  page.  It  needed  a fiiU  featured  outline  processor.  It  had  to  have 
^ ^ icomprehensive  training  on  the  disk  and  right  at  your  fingertips. 
It  had  to  lay  down  columns  in  paralld.  Generate  indexes  or 
tables  of  contents.  Convert  files  from  other  word  procassors  to  its 
^ own.  Get  its  money’s  worth  out  of  sophisticated  laser  printers. 
And  be  able  to  connect  smoothly  with  any  of  the  major 
network  ^sterns. 

Microsoft®  Word.  If  you  put  words  on  paper  to  make  a point, 
close  a sale,  push  a propasd,  argue  a cause,  you  couldn’t  insist 
on  more  word  processing  power  than  Quaker  did. 


Microsoft  Word  is  available  for  the  IBM'  PC  and  compatibles  and  the  Apple'  Macintosh? 


C 


.Microofl.  and  the  Miciu^  io^  an*  irKc^tcml  tradnnarks  of  M)cruH)ft  fiOqwralKM)  Appk  ts  a traden»irk  imd 

Ntacuitixd)  >&  a Iradraurk  of  Apph*  Ctunputcr.  luc.  IBiM  Ci  a trademark  of  lnlcmaLiun:il  Bui>tno»  .MarhuH's  CnrpnralKm. 


iTKE^tcml  trademarks  of  M)cruH)ft  fiOqwralMM)  Appk  ts  a nffiiltTrtl  traden»irk  imd 


r.  luc.  iiiS\  is  a tradem^  of  lnlc^Liun:il  BwitrKSi  .Vl^huH's  CnrpnralKm. 


thing  out  thera 


Nothingelse 


^y. 


% 


■ ELECTRONIC  THESAURI 


■ WordFinder'issLirtsA 
to  use.  It’s  a down-to- 
earth  program  with  a 
simple  philosophy: 
forget  about  bells  and 
whistles  and  give  the 
people  more  synonyms. 


uses  special  data  compression  techniques 
to  fit  its  large  lexicon  (220,000  words 
claimed)  onto  a single  floppy  disk. 

Unlike  some  other  programs.  Word 
Finder  doesn’t  require  a lot  of  cross-refer- 
encing before  you  see  the  word  that  you 
want — its  large  display  window  is  usually 
filled  with  synonyms.  This  has  advantages 
as  well  as  disadvantages:  it  takes  fewer 
keystrokes  than  other  programs  do  to  dis- 
play a word,  but  more  keystrokes  to  re- 
trieve it. 


When  there  are  too  many  synonyms  to 
fit  into  the  window  (it  holds  about  60 
words),  a message  instructs  you  to  press 
the  PgDn  key  for  another  display.  Putting  a 
large  number  of  words  in  a single  display 
can  make  it  a bit  hard  to  read.  But  most  of 
the  time  1 preferred  Word  Finder's  ap- 
proach— getting  lots  of  synonyms  on  the 
first  screen. 

Though  Word  Finder  isn’t  based  on  a 
printed  thesaurus,  its  synonyms  have  been 
intelligently  selected  and  grouped  in  a logi- 
cal way.  At  times,  however,  the  program 
needlessly  repeats  words.  Thus,  when  love 
is  the  entry  word,  the  synonyms  admire, 
adore,  cherish,  and  respect  all  appear 
twice  in  the  same  display  (such  duplicates 
weren’t  counted  in  the  test  scores).  This 
repetition  sometimes  blurs  the  distinctions 
between  aggregates  of  words  that  are 
grouped  by  meaning  and  adds  to  the  time  it 
takes  to  read  the  synonym  lists. 

Word  Finder  ran  somewhat  more  slow- 
ly on  my  computer  than  Webster's  and 
Turbo  Lightning.  It  took  from  4 to  9 sec- 
onds to  create  a synonym  display:  the  more 
words  it  retrieves,  the  longer  it  takes.  Un- 
like the  other  programs.  Word  Finder 
needs  about  a second  after  the  Escape 
command  before  its  display  disappears. 


^ jiii  E D I T O R ’ S 
Me  H O I C E 


• Webster’s  New  World  On-Line 
Thesaurus 

• W ord  Finder 


Webster’s  New  World  On-Line 
Thesaurus  is  the  best  of  the  pro- 
firums  tested  in  its  ability  to  recog- 
nize entry  words.  Rouf>hly  ei/ual  in 
power  to  the  two  other  lar^e  pro- 
grams, it  moves  ahead  of  the  pack 
when  it  comes  to  providing  useful 
special  features.  Word  Finder  com- 
pensates fora  lack  of  e.xtras  with  its 
impressive  ability  to  retrieve  targe 
numbers  of  synonyms — and  this  is 
what  most  people  look  for  in  a the- 
saurus . White  both  programs  are 
easy  to  learn  and  work  with,  each 
one  will  serxe  the  needs  of  a certain 
group  of  user  be.st.  /t.v  happened  the 
last  time  PC'  Magazine  tested  these 
programs,  we  have  a fie. 


Word  Finder  is  a good  enough  program 
that  a number  of  software  companies  have 
begun  to  market  it  together  with  their  own 
products.  The  growing  list  of  word  proces- 
sors that  are  bundled  with  Word  Finder  in- 
cludes Microsoft  Word,  WordStar,  Easy, 
and  Q&A . 

You  won't  find  many  of  the  special  fea- 
tures that  arc  standard  in  Webster  s here, 
but  you  may  not  miss  them.  One  addition 
that  did  come  in  the  latest  re)ea.se  is  a con- 
venient way  of  entering  words  from  the 
keyboard  while  you’re  in  the  synonym 
window. 

In  general , Word  Finder  is  ea.sy  to  learn 
and  a treat  to  use.  It's  a down-to-earth  pro- 
gram with  a simple  philosophy:  forget 
about  bells  and  whistles  and  give  the  peo- 
ple more  synonyms.  If  this  approach 
seems  to  make  sense.  Word  Finder  won't 
disappoint  you. 


Rubin  Rabinovitz  is  a profe.ssor  of  English 
at  the  University  of  Colorado  at  Boulder 
and  the  author  of  Samna  Luxury  Word 
Processing.  by  Tab  Books. 


D:ni£S.13  Pl^  2 LINE  37  COL  39 


»» f 1 1 f_ 


Nark  Twain  once  said  that  the  difference  between  the  alnost- 
right  word  and  the  right  word  is  the  difference  between  a lightning 
Uig  and  lightning.  If  90U  agree  with  Twain  that  finding  the  right 
jord  can  be  inportant  to  90ur  writingi  90U  probably  know  how  valuable 
A thesaurus  is — and  also  how  tiresone  it  can  be  to  use  one. 

I was  thinking  about  the  tediun  of  working  with  a printed 
thesaurus  two  years  ago  when  I first  tried  Synonyn  Finderi  an 
electronic  thesaurus  by  Writing  Consultants.  I could  imagine  how 
narvelous  it  would  be  to  see  a display  of  synonyms  on  the  computer 
screen  while  I was  in  a word-processing  program.  I was  enthusiastic 
because  I had  it  on  good  authority  that  Synonym  Finder  was  the  state 
iiiij  = yoRD  FINDER  from  Nicrolyticst  iw:. 
difference:  NORE:  PgDn 

noun  contradiction^  disparity^  dissimilarityj  gapi  inconsistency! 
deviation)  distinction)  variation! 

annoyance)  bother)  conflict)  contention)  discord)  disharmony)  dispute) 
dissension)  dissent)  dissidencO)  dissonance)  disunity)  division) 
hassle)  inconvenience)  mischief)  nuisance)  strife)  trouble)  variance! 
characteristic)  distinction)  feature)  peculiarity! 
affray)  battle)  brawL  brush)  clash)  conflict)  disagreement)  dispute) 
encounter)  fight)  fracaS)  meleC)  quarrel)  run-in)  scrimmage)  skirmish) 
*;pat)  touch! 

ti*^‘*:i>orht  RTN!replace  E^iexit  Ctrl-FIB: look  up  CTL-PGlff! last  word 


Word  Finder' s specialty  is  big  answers  to  little  questions.  The  uwr</ difference  elicits  a catalog  of 
related  words.  There  are  even  more  options,  accessible  with  the  PgDn  key. 
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INFORMATION  INTENSIVE. 


FOR  THE  MIS/DP  PROFESSIONAL: 

THE  MOST  TECHNICAL  INFORMATION 
IN  THE  LEAST  AMOUNT  OF  TIME. 

When  it  comes  to  comparing  major  systems  and 
products — and  making  the  right  buying  decisions, 
it’s  an  ongoing  challenge  to  stay  abreast  of  the  latest 
changes . . . which  is  why  INFO  is  so  crucially 
important  for  MIS/DP  professionals. 

Only  with  your  INFO  badge  do  you  gain  access 
to  the  one  event  that  delivers  all  of  the  latest  advances 
in  information  management  systems.  Only  with 
your  INFO  badge  can  you  find  what  you  need  to 
know  in  one  place,  at  one  time. 

Micros.  Minis.  Mainframes.  Multi-faceted 
peripherals.  Telecommunications  equipment. 
Feature-filled  software  packages.  The  newest,  most 
powerful  systems  on  the  market.  Plus,  all  the  prod- 


The 14th  Utcrnatioiial 
InfonnatioQ  Management 
Exposition  & Conference 

September  29*Ociober  2, 1987 
Jacob  K.  Javits  Convention  Center 
New  York,  New  York 


ucts  and  the  information  to  pull  them  all  together. 

If  it’s  important,  you’ll  find  it  at  INFO  — 
leading-edge  technology  from  the  industry’s  fore- 
most manufacturers  and  suppliers.  You’ll  come  face 
to  face  with  the  leaders  in  the  field.  Technical 
specialists  who  sp>eak  your  language  and  can 
provide  you  with  the  solutions  you’re  after. 

If  you’re  part  of  an  information  intensive  busi- 
ness, make  it  your  business  to  come  to  INFO.  It’s 
the  one  information  management  show  you  simply 
can’t  afford  to  overlook. 

Invest  four  days  at  INFO. . .get  a year’s  worth 
of  technical  solutions.  Send  us  your  coupon  today. 

[" PREREGisTERNC)W..lA^ll5!‘  "[ 

I □ Please  send  a Show  admission  form  | 

ID  Please  send  an  INFO  Conference  Program  ■ 

□ Please  send  details  about  exhibiting  | 

I Name I 

I Title I 

I Address . 

City State Zip 

I Mail  to:  INFO,  P.O.  BOX  597,  Chester,  NY  10918  I 

I .1 I 


CIRCLE  198  ON  READER  SERVICE  CARD 


QA61 


The  JET-  SETTER,  laser  printer. 

The  secret  to  my  success. 


In  business,  your  first  impression  may  be 
your  last. 

That's  why  I purchased  the  C.  Itoh  Jet-Setter 
laser  printer.  It’s  the  fust  personal  laser  designed 
for  achievers  like  me.  And  it's  affordable! 

First  impressions  are 
lasting  impressions. 

When  1 first  started  using  the  Jet-Setter  to  print 
daily  reports,  memos  and  budgets,  my  associates 
couldn’t  believe  how  1 instantly  gained  esteem 
fiom  top  management. 

But  what  really  sold  them  on  my  talents  was 
when  1 closed  an  account  the  firm  had  been 
working  on  for  months  with  a business  pre- 
sentation printed  on — you  guessed  it — the 
Jet-Setter. 

Now  everyone  wants  to  get  in  on  the  action. 
And  wait  until  they  find  out  how  affordahle  Jet- 
Setters  are.  They  won’t  even  need  to  purchase 
any  additional  sohware  since  it's  compatible 
with  the  HP  LaserJet™  series  and  uses  optional 
Diablo™  and  Epson™  emulation  cartridges. 


Anyone  can  use  it. 

My  secretary  already  has  an  eye  on  the  Jet-Setter 
to  handle  the  volume  of  text  generated  on 
WordPerfect™  and  other  word  processing  files. 
And  you  should  have  seen  the  response  I got 
when  1 presented  my  quarterly  report  with  eye- 
opening charts  and  graphs  instead  of  just 
numbers.  Even  our  communications  manager 


With  the  C.  Itoh  Jel-Setter  laser  printer  you  can 
create  professional  business  letters, 
presentations  and  newsielters. 


wants  to  purchase  the  Jet-Setter  to  publish 
internal  newsletters  using  Ventura  Publishing™ 
or  PageMaker,™  desktop  publishing  packages. 

The  Jet-Setter  grows  with  your  business. 

As  more  people  catch  on  to  the  Jet-Setter  revolu- 
tion in  my  office,  they  will  discover  even  more 
exciting  features  this  printer  offers,  like  its  large 
library  of  font  cartridges 
and  expansion  memory 
for  full  page  graphics  at 
.SCO  dots  per  inch.  The 
secret  to  my  success?  The 
Jet-Setter  from  C.  Itoh.  How  long  can  you  afford 
to  be  without  one  of  your  own? 

For  the  C.  Itoh  dealer  neatest  you.call: 

Toll-free  (800)  423-0300 

C.l'KPH 

C.  Itoh  Digital  Products,  Iik. 

I9W  S.  Hamilton  Av.,  Ste.  110  • P.O.  Box  9085 
Torrance,  CA.  90508  • (213)  327-2110 


Helv,  10  point,  pro| 
Roman,  10  point,  pi 
Roman  Italic,  10 po 
Roman  Bold,  10  poi 
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■ PRINTERS  ■ ALFRED  POOR 


Today  you  don’t  have  to  pay  more  than  $3,000 for  a 
printer.  What  will  you  get  if  you  do? 


TAG 

IT 

M ^Hewlett-Packard  revolutionized  office  printing  when 
it  introduced  its  LaserJet  in  1984.  The  $3,600  HP  LaserJet 
printed  300  dots  per  inch,  producing  copy  with  about  two  and 
a half  times  the  resolution  of  a standard  dot  matrix  printer  at  a 
speed  of  about  8 pages  per  minute  (ppm).  It  didn’t  take  long 
for  PC  users  to  learn  to  love  the  swift,  silent  machine. 

Prices  dropped  in  the  intervening  years  until  some  models 
became  so  cheap  they  competed  with  higher-priced  letter 
quality  printers.  In  “Laser  Printer  Technology:  Great  Perfor- 
mance for  Under  $3,000,’’  {PC  Magazine,  Volume  6 Num- 
ber 8),  we  gave  you  an  overview  of  laser  printers  priced  under 
$3,000.  In  this  issue  we  take  a look  at  five  laser  printers  priced 
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from  about  $3,000  to  $5,000  (the  NEC  Si- 
lentwriter  LC-850,  formerly  $2,995.  was 
reduced  to  $2, 1 95  during  our  test  cycle). 

These  printers  don’t  just  cosi  mote — 
they  do  more.  And  they  do  it  with  different 
combinations  of  features  that  make  them 
better  suited  for  some  applications  than  for 
others.  This  is  not  a eomprehensive  review 
of  all  machines  in  the  class.  Our  Fourth 
Annual  PC  Printer  Projeet.  appearing  in 
Volume  6.  Number  19,  will  give  you  that. 
Until  then,  this  review  should  give  you  a 
gixxl  idea  of  what  the  mid-priced  la.ser 
printer  market  presently  offers. 

These  printers — the  NEC  Silentwriter 
LC-850,  the  Genieom  5010.  the  Quad- 
Laser  1.  the  Kyoeera  F-2010.  and  the  AST 
TutboLaser — have  a number  of  imprxwe- 
ments  over  the  original  low-cost  models: 
longer  duty  cyeles.  faster  print  speed, 
more  fonts  and  memory,  more  input  bins, 
better  emulation,  lower  supply  costs,  and 
easieru.se. 

DUTY  CYCLE  The  most  important  and, 
often,  the  most  overliKiked  feature  in  a la- 
ser printer  is  its  ’’rated  duty  cyele.”  Basi- 
cally. this  is  a number  that  tells  how  long 
the  machine  will  operate  before  it  quits. 
You  won’t  find  this  rating  on  the  box  or  in 
the  diK'umentation.  You’ll  have  to  get  it 
the  way  we  did — by  calling  the  manufac- 
turer. For  example,  the  Canon  LPB-CX 
engine — used  in  the  original  HP  LaserJets, 
the  QMS  Kiss,  and  the  Apple  LaserWrit- 
er— had  a rated  duty  cycle  of  IOO,(XX) 
pages.  This  meant  that  if  you  printed  3.(X)0 
pages  a month,  you  would  have  a large 
drxtrstop  before  3 years  were  up.  With  the 
advent  of  networks  and  connectivity  fea- 
tures in  the  PC — making  it  necessary  for 
office  laser  printers  to  serve  more  and 
more  masters — rated  duty  cycles  have  be- 
come more  important. 

Manufacturers  of  the  la.ser  printers  re- 
viewed here  claim  duty  cycles  three  to  six 
times  that  of  the  Canon  LPB-CX  engine, 
making  them  capable  of  producing  5,(X)0 
pages  a month  for  5 years  or  longer.  We 
did  not  test  these  claims,  and  do  not  know 
whether  the  numbers  are  cautiously  con- 
servative or  enthusiastically  optimistic.  It 
would  be  wise  to  weigh  them  against  the 
reputations  of  the  companies.  However, 
they  do  represent  a significant  improve- 
ment over  older,  lower-cost  mrxiels. 


Laser  Printers:  Summary  of  Features 

^ H (Products  listed  in  ascendir>g  price  order) 


NEC 

Silentwriter 

LC-8S0 

HP 

Laserjet 
Series  II 

Genicom 

5010* 

Quad- 
Laser  I 

Kyocera 

F-2010 

AST 

TurboLaser 

List  price 

$2,195 

$2,495 

$3,695' 

$4,495 

$4,695 

$4,995 

Standard  RAM 

256K 

512K 

512K 

2 Mbytes 

1.5  Mbytes 

2 Mbytes 

Parallel  port 

• 

• 

• 

• 

• 

O 

Serial  port 

• 

• 

• 

# (optional) 

• 

O 

Proprietary  interface 

O 

O 

O 

O 

O 

•' 

loner  cartridge  developer^ 

• 

• 

• 

• 

• 

• 

Print  image  drum  or 
photoconductor  cartridge 

• 

• 

• 

• 

• 

• 

Engirte 

NEC 

Canon  SX 

Hitacbi 

Ricoh  4061 

Kyocera 

Ricoh  4081 

Weight  (lbs.) 

66 

50 

84 

81  5 

68,2 

81  5 

FONTS 

No.  of  built-in  fonts'* 

4 

6 

6 

4 

36 

1 

No.  on  disk 

0 

0 

0 

71 

0 

80 

No.  of  font  cartridge  slots 

2 

2 

2 

0 

2 

0 

PERSONALITY/EMULATIONS 

Built-in  modules 

• 

O 

• 

• 

• 

O 

Slide-in  modules 

O 

O 

O 

o 

O 

O 

Downloaded  modules 

o 

O 

O 

• 

o 

• 

Epson  FX-80 

o 

o 

o 

• 

• 

• 

Epson  MX-80 

o 

o 

o 

o 

o 

• 

IBM  Graphics  Printer 

o 

o 

o 

o 

• 

• 

IBM  Proprinter 

• 

o 

o 

• 

o 

o 

Diablo  630 

o 

o 

o 

o 

• 

• 

HP  Laserjet 

o 

• 

• 

• 

• 

o 

HP  Laserjet  Plus 

o 

• 

• 

• 

• 

o 

Qume  Sprint  11 

o 

o 

o 

o 

• 

o 

Other 

NEC  3550 

None 

None 

Qume  Sprint  5 NEC  3550 

HPGL  plotter 

PERFORMANCE 

Rated  pages  per  minute 

8 

8 

10 

8 

10 

8 

Tested  pages  per  minute 

7.6 

7.5 

8.5 

7.5 

6,7 

7.5 

Rated  machine  life  (pages) 

600.000 

Into  not 
available 

Indefinite 

600.000 

300.000 

600,000 

Rated  life  before  overhaul 
(pages) 

300.000 

Into,  not 
available 

300.000 

No  overhaul 

300,000 

No  overhaul 

Rated  duty  cycle  per  month 
(pages) 

5.000 

5.000 

15.000 

10.000 

5,000 

10.000 
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NEC 

Silentwriter 

LC-8S0 

HP 

Laserjet 
Series  it 

Genicom 

5010' 

Quad- 
Laser  1 

Kyocera 

F-2010 

AST 

TurboLaser 

1 PAPER  HANDLING  | 

Correct-order  output 
capacity  (pages) 

250 

100 

200 

250 

150 

250 

^ce-up  output  capacity 
(pages) 

SOlopItonal) 

None 

None 

None 

No  tray 
available 

None 

No.  of  paper  trays<capacity 

1/250 

1700 

1/200 

1750 

2/250 

1750 

Mar)ual  feed 

• 

• 

• 

O 

• 

O 

Paper  path 

One  turn  or 
straight 

One  turn  or 
straight 

One  tumor 
two  turns 

One  turn 

One  tumor 
straight 

One  turn 

1 OPTIONS  1 

Memory 

1.25 

Mbytes 

1 Mbyte. 

2 Mbytes. 

4 Mbytes 

1.3 

Mbytes 

None 

None 

None 

List  price 

S660 

$495-Si.995  $699 

N/A 

N/A 

N/A 

Additional  input  Iray  capacity 

1t2S0(S255) 

None 

t/50($149) 

None 

None 

None 

^ce-up  output  tray  capacity 

1/50  ($85) 

None 

None 

None 

None 

None 

Collator 

O 

O 

O 

O 

• ($600) 

O 

1 TONER  CARTRIDGE  | 

List  price 

S20 

Included  with  $59  50 
print  drum 

$45 

$29-95 

$48 

Life  (pages) 

3.000 

4,000 

5.000 

3.000 

3,000 

2,500 

List  price 

$110 

$119 

$359 

$180 

$149.95 

$180 

Life  (pages) 

7,000 

4,000 

30.000 

10,000 

10,000 

10.000 

1 OTHER  CONSUMABLES  | 

Developer 

O 

O 

• ($199) 

O 

• ($159  95)  O 1 

Life  (pages) 

N/A 

N/A 

30.000 

N A 

50.000 

N A 

Est.  cost  page  per  300,000 
sheets  (excluding  paper  cost) 

SO. 02 

$0.03 

$0.03 

$0.03 

$0.03 

$0.04 

1 FONT  CARTRIDGES  | 

No.  available 

13 

23 

6 

No  font  slots 

2 

No  font  slots 

List  price 

$170 

$150~$330 

$175 

N/A 

$150 

N/A 

• — Ves 
O— No 

N/A— Not  applicable:  feature  not  available. 
'HPemulatlon  module  tested. 


f With  HP  Laserjet  Plus  emulation;  S3. 495  with  IBM/ 
Diablo  emulation. 

' Can  be  configured  to  appear  as  parallel  or  serial  port. 
^ Toner  and  drum  In  single  cartridge. 

" Can  also  define  additional  fonts  with  internal 


Some  of  these  printers  cater  to  the  PC 
user's  lust  for  speed  by  stepping  up  the  out- 
put. The  Genicom  and  the  Kyocera  have 
rated  outputs  of  10  ppm.  In  our  tests  the 
Genicom  produced  8.5  ppm  the  Kyocera 
produced  6.7.  Of  the  others,  rated  at  8 
ppm,  the  NEC  Silentwriter  LC-850  print- 
ed 7.6  ppm  and  the  others  produced  pages 
at  7.5  ppm. 

Where  the  original  Lasetjet  had  two 
resident  fonts,  the  new  HP  La,seijet  Series 
II  comes  with  six.  Others  in  our  review 
have  more  than  70,  one,  the  Kyocera,  of- 
fers an  almost  limitless  assortment.  As 
manufacturers  added  fonts,  they  added 
memory.  They  had  to.  Latter  printers  re- 
quire memory  to  store  downloaded  fonts 
and  to  compose  the  page  before  it  is  print- 
ed. Bit  mapped  graphics  tend  to  eat  up  lots 
of  RAM. 

The  original  Latserjet  had  a paltry  128K 
bytes  of  RAM,  but  now  the  new  Series  II 
comes  with  a half  a megabyte  that  can  be 
expanded  to  a full  4 megabytes.  The  ma- 
chines in  this  review  come  with  as  much  as 
2 megabytes  of  RAM  as  a standard  fea- 
ture. 

MULTIPLE  BINS  Paper  handling  is 
also  a concern  to  users.  Do  the  printers 
stack  copies  face  down  so  that  the  pages 
come  out  in  proper  order'?  Each  one  in  our 
review  did.  They  also  either  come  with 
two  trays  as  a standard  feamre  (one  for  let- 
terhead, am«her  for  the  following  sheets) 
or  offered  the  second  as  an  option.  All  han- 
dled thick,  report-cover  stock,  but  only 
those  with  a straight-through  paper  path 
could  print  on  it  without  curling  the  pages. 
Envelopes  also  wrinkled  less  in  machines 
with  a straight-through  paper  path.  How- 
ever, printers  with  manual  feed  slots  han- 
dled single  envelopes  and  strips  of  mailing 
labels  better  than  those  without  manual 
feed  slots. 

Another  useful  feature  is  the  printer's 
ability  to  emulate  one  or  more  standard 
printers.  Those  might  include  popular  dot 
matrix  printers  like  the  Epson  series 
and  the  IBM  Proprinters;  daisy  wheel 
printers  like  the  Diablo  630,  Qume  Sprint, 
and  NEC  Spinwriter  3550;  and  the  latter 
printer  standard,  the  HP  Laserjet.  Since 
many  programs  already  support  these 
printers,  emulation  makes  it  easier  for  a 
user  to  set  up  a laser  printer.  All  of  the 
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AST  s $4,995  Turholxiser  has  no  parallel  or  .serial  interface  hut  use.s  a proprietary  connection  that 
hooks  to  a controller  card  in  the  PC.  The  printer  comes  with  SO  fonts. 


printers  reviewed  here  offer  at  least  one 
emulation  as  a standard  feature.  Most  offer 
more. 

Separate  toner  and  drums,  more-dura- 
ble components,  and  more-efficient  sys- 
tems in  these  machines  have  reduced  the 
cost  per  page.  The  calculations  we  present 
in  our  features  table  are  based  on  list  prices 
and  manufacturers'  specifications.  The  re- 
sults you  get  may  vary  according  to  the 
print  density  per  page. 

Complex  features  make  these  machines 
more  cosUy  than  the  ones  we  reviewed  in 
Volume  6 Number  8.  However,  the.se  fea- 
nires  make  them  simpler  and  easier  to  u.se 
than  their  predecessors.  The  original  La- 
seijet  had  a front  panel  with  five  buttons, 
four  indicator  lights,  and  a two-digit  dis- 
play; the  new  machines  communicate  with 
lines  of  LCDs,  more  buttons,  and  more  in- 
dicators to  point  out  settings  and  errors. 
One  of  the  machines,  the  Kyocera,  will 
even  let  you  know  when  it  is  “thinking.” 

Nice  enhancements,  but  remember 
your  needs  before  making  a purcha.se. 
Printer  buttons  are  not  a practical  .solution 


if  you  need  multiple  fonts  on  a page.  And. 
if  you  select  a proportional  font,  your  soft- 
ware must  know  how  to  use  it  to  produce 
an  attractive  result.  The  bottom  line  is  that 
many  of  these  features  are  still  best  han- 
dled through  software,  making  emulation 
and  software  support  more  attractive  fea- 
tures than  front  panel  controls. 

AST  RESEARCH  INC. 

AST  TurboLaser 

The  AST  TurboLaser,  from  AST  Re- 
search Inc.,  isacurious  combination  of  the 
familiar  and  the  unusual,  the  simple  and 
the  complex. 

Like  the  QuadLascr,  the  AST  Turbo- 
Laser  uses  the  Ricoh  LP408 1 print  engine. 
(Our  review  model  had  a 4080  engine,  but 
an  AST  representative  said  that  the  ma- 
chines are  now  being  shipped  with  the 
4081 — a minor  point,  since  the  models  are 
essentially  identical.)  Instead  of  using  a 
parallel  or  serial  interface,  however,  the 
printer  relies  on  a proprietary  cormection 
that  hooks  to  a controller  card  in  the  PC. 


You  can  configure  the  controller  card  to 
look  like  any  DOS-addressable  parallel  or 
serial  port,  which  helps  avoid  conflicts 
with  other  installed  devices  and  ports.  The 
toner  and  drum  installation  is  easy,  al- 
though the  pull-out  drawer  design  of  the 
Ricoh  engine  does  sometimes  lead  to  loose 
toner.  Like  the  QuadLaser,  the  Turbo- 
Laser lets  you  create  a test  print  page  by 
taking  the  printer  off-line  and  pressing  the 
test  button  at  the  back  of  the  printer.  The 
re.sults  of  the  TurboLaser  test  print  are 
nearly  useless,  however;  all  you  get  is  a 
full  page  of  small  dots. 

More  useful  is  a test  print  file  that  uses 
proportional  fonts  to  print  a full-page  mes- 
sage from  AST.  Including  a logo  at  the 
top.  But  to  make  this  work,  you  need  to 
send  the  printer  a complex  series  of  com- 
mands that  downloads  the  correct  emula- 
tion and  fonts.  AST  provides  a series  of 
batch  files  to  make  the  process  easier,  but 
it  takes  some  study  to  learn  how  to  do  it  for 
yourself. 

At  the  heart  of  this  problem  is  the  basic 
design  philosophy  of  the  whole  machine. 
AST  apparently  has  decided  not  to  put  any 
more  intelligence  into  the  printer  than  is 
absolutely  necessary,  and  to  put  ail  the 
fonts  and  features  under  as  much  software 
control  as  possible.  Consequently  almost 
everything  you  do — whether  it’s  selecting 
an  emulation  mode  or  making  a font  avail- 
able— requires  a downloaded  command. 

The  printer  comes  with  a range  of  emu- 
lation modes  and  there  is  software  to  emu- 
late the  IBM  Graphics  and  Matrix  printers. 


AST  TurboLaser 
AST  Research  Inc. 

2121  Allon  Ave. 

Irvine,  CA  92714 
(714)863-1480 
Usl  Price:  S4.99S 

Dimensioas  (HWD):  23.2  by  20.9  by 
14.5  in. 

Weight:  81.5  lbs. 

In  Short:  A laser  primer  that  uses  ihe  older 
Ricoh  LP408 1 engine.  Ii  has  a powerful  yet 
complex  proprietary  interface  system  that 
uses  a control  ler  card . 
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Print  Master 

lets  people  share  printers 


Gel  the  out  of  your 
expensive  resources— your 
people,  your  computers  and  your 
printers— with  Print  Master  by 
Ba/Ibch.  Not  only  does  it  let  your 
people  and  computers  share  all 
of  your  printers,  its  buffer  keeps 
them  working  instead  of  waiting. 

Easy  to  set  up., 
easy  to  use 

Initial  setup  is  menu- 
prompted  and  allows  you  to 
configure  Print  Master  to  your 
application.  You  dc^cide  which 
ports  are  input  and  which  are 
output.  You  also  .set  such 
functions  as  baud  rates, 
handshaking,  timeout,  how 
you  select  a printer,  etc. 

After  setup,  you  simply 
cable  Print  Master  between  your 
computers  and  printers,  and 
you’re  ready  to  go.  Baylbch’s 
Memory  Resident  Program  lets 
your  PC  users  select  printers  via 
function  keys  that  coiTes{>ond  to 
a menu  window. 


Co»" 


1 

pnnt«unM  7I0C  j 

mil— — 1 

Print  Master  keeps 
everything  running 


Nun-buffered  models  fiom  $339. 
GSA  pricing  available. 


Want  details? 

Contact  your  dealer  or 
Bay  Tbchnical  A.ssociates  for 
information  about  Print  Master 
and  BayTech’s  complete  line  of 
data  communications  pnxlucts. 
proudly  made  in  the  U.S.A. 


All  users  can  send  data 
simultaneously  to  Print  Master’s 
dynamically  allocated  buffer, 
keeping  your  people  and  com- 
puters working.  This  first-in- 
first-out  buffer  also  sends  data 
to  all  printers  simultaneously 
to  keep  them  running  at  full 
capacity.  The  buffer  size?  A big 
512K  that's  expandable  to 
one  megabyte. 

Eleven  models  with 
serial  and  parallel 


An  advantage  of  Print 
Master  is  its  flexibility:  Any 
port  can  be  a computei'  port 
or  a printer  port.  Choose  from 
eleven  models  with  different 
combinations  of  serial  and 
parallel  ports.  Print  Master 
internally  converts  serial  to 
parallel  and  vice  versa  on 
combination  .serial/parallel 
models.  Six  ports,  $795.  Eight 
ports,  $895.  Ten  ports,  $995. 


Bay  Technical  Associates.  Inc. 

Data  Communications  Products  Divisim 
200 N.  Second  St..  P.O.  Box  387 
Bay  Saint  Louis.  Mississippi  39520 
Telex  910-3331618  BA  YTECH 
Phone  601-467-8231  or 
800>523-2702 
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■ The  ASTTurboLaser 
is  a curious  combination 
of  the  familiar  and  the 
unusual. 


the  Epson  MX,  RX.  and  FX  series,  and  the 
Diablo  630.  We  had  some  problems  when 
testing  these  modes  with  the  PC  Labs 
printer  benchmark  tests.  The  Diablo  mode 
would  not  recognize  the  page  eject  com- 
mand after  a test  page,  and  the  Epson 
mode  put  extra  lines  in  the  text  test.  On  the 
graphics  test,  the  Epson  FX-85  mode  put 
extra  blank  lines  in  the  regular-resolution 
graphic  but  spaced  correctly  for  the  high- 
res  test.  In  both  the  Epson  and  IBM  Graph- 
ics modes,  the  printer  cut  off  the  left  edge 
of  the  graphic  even  when  it  was  clearly  in 
the  printable  part  of  the  page. 

One  attractive  emulation  mode  offered 
by  the  AST  TurboLaser  is  HPGL  mode, 
which  is  the  language  of  choice  in  large  HP 
and  IBM  plotters.  In  this  case  it  works  with 
the  HP  7475.  Oddly,  it  is  not  a feature  on 
Hewlett-Packard's  own  La.serjet  Series  II. 
The  TurboLa.ser  can  emulate  any  of  seven 
different  plotters. 

The  TurboLaser  comes  with  80  fonts, 
but  Courier  is  resident  without  download- 
ing, Spacing  was  good  on  the  proportional 
fonts  but  the  thinner  portions  of  .some  char- 
acters were  not  connected,  making  the 
overall  quality  of  the  printed  page  some- 
what less  attractive  than  that  of  the  other 
four  printers  in  this  review. 

Like  other  Ricoh  LP408l-based  print- 
ers, the  TurboLaser  has  only  one  input 
tray,  no  manual  feed,  and  only  face-down, 
correct-order  paper  output.  The  printer  did 
manage  heavy  report-cover  stock  and  la- 
bels, but  1 had  no  success  feeding  enve- 
lopes: they  would  either  jam  or  just  not 
feed  at  all. 

The  TurboLaser  has  its  own  command 
language,  including  graphics  primitives, 
that  allows  you  to  create  figures.  The  man- 
ual includes  an  explanation  of  the  down- 
loadable font  format  so  that  you  can  create 
your  own  font  files  for  custom  characters. 


The  documentation  is  generally  denser 
than  most,  but  the  manuals  contain  some 
valuable  details  about  how  you  can  pro- 
gram the  printer. 

The  TurboLarier  has  some  interesting 
and  powerful  features,  but  none  ate  so 
compelling  that  they  justify  its  higher  cost. 
According  to  AST,  the  proprietary  inter- 
face should  make  graphics  printing  faster, 
but  it  appears  to  have  made  no  difference 
for  text  print  speed.  Given  the  uneven  re- 
sults of  some  of  the  emulation  compatibil- 
ity tests,  you  will  want  to  make  certain,  be- 
fore you  buy,  that  your  software  will  work 
properly  with  this  printer. 

GENICOM  CORP. 

Genicom  5010 

With  an  internal  paper  tray  and  an  output 
tray  nested  atop  its  frame,  Genicom 
Corp.’s  Genicom  5010  has  the  smallest 
footprint  and  is  the  most  compact  of  the 
printers  included  in  this  review.  It  is  also 


the  tallest,  fa.stest,  mo,st  complex.  More- 
over, its  print  engine  can  be  replaced  when 
it’s  exhausted,  giving  it  an  indefinite  life. 

The  Genicom  5010  uses  the  Hitachi 
print  engine,  which  is  harder  to  manipulate 
than  some  other  designs.  To  change  the 
$359  drum  (something  you  must  do  every 
30,000  pages),  you  must  unlock  the  dmm 
shaft  retainer,  remove  the  drum  shaft, 
open  the  top  cover,  lift  the  drum  off  its 
conical  locator  pins,  and  then  clear  and  re- 
move the  toner  collection  bottle  from  the 
used  dmm  assembly.  It  sounds  more  diffi- 
cult than  it  is,  but  it’s  still  tougher  than  the 
slide-in-the-cartridge-until-it-clicks-in- 
place  varieties.  The  printer’s  separate  de- 
veloper unit  must  also  be  changed  every 
30,000  pages. 

The  5010  has  a useful  self-test  printout 
that  you  can  order  up  from  the  front-panel 
buttons.  It  tells  you  what  emulation  is  ac- 
tive and  how  much  memory  is  available, 
prints  a diagram  .showing  the  current  print- 
er switch  .settings  including  those  that  are 


The  drum  on  ihe  $3,695  Genicom  5010',%  Hitachi  print  engine  must  he  replaced  every  30, (MX) 
copies,  hur  doinn  so  f^ives  the  machine  an  indefinite  life. 
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QuadLaser  draws  circles 
around  the  competition* 


raecompetfnb/,'s/utfp,gereso/uob/7crraffis;>7^tAaf/ooiy^S«^ 


QuadLaser  looks  better  than  the 
competition.  Here’s  why; 

With  QuadLaser,  drcles  look  like  drcles,  not  jagged 
lines.  And  solid  areas  look  black,  not  dull  gray. 

QuadLaser  looks  better 
than  the  competition  be- 
cause QuadLaser  comes 
with  2 megabytes  of 
memory.  That  means 


BLACK! 


BLACK? 


you  get  sharp,  crisp  images  every  time. 

Plus  (^ladLaser  comes  with  70  type  fonts  which 
can  be  printed  in  portrait  and  landscape.  And  ^ 
to  ensure  full  software  compatibility  ^ 

QuadLaser  emulates  Epson,  Qume, 
and  HP  LaserJet  printers. 


^)6on  is  a registered  trademark  of  ^»on 
America,  Iikl  Qume  is  a registered  trademark 
of  Qume  Corp.,  a subsidiary  of  ITT.  HP  and 
HP  LaserJet  are  registered  trademarks  of 
Hewlett  Packard. 


QuadLaser  lasts  longer  than  the 
competition.  Here’s  why: 

QuadLaser’s  durable  design  supports  a 10,000  page 
per  month  duty  cycle  and  a 60O,OOO  page  engine  life. 
That’s  over  three  times  better  than 
the  competition’s  promise  of  only 
180,000  pages. 

For  increased  productivity, 

QuadLaser  features  8 original  pages 
per  minute  printing,  250 sheet  input 
and  output  capacity,  face  down  col- 
lating, and  over  500K  of  buffer  space. 

The  competition? 

It  can’t  compare. 


For  I 


:infor- 
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imwor  1 

MANUFACTUREHS- 
ENGINE  LIFE  RATINGS 


maQon  contact  us 
at  One  Quad  Way,  Norcross,  Georgia, 
30093.  Or  caU  404-564-5566. 


QUADRAM 

" An  lr»»Hn>nr  Syslems  Comp.rny 


CIRCLE  2480N  READER  SERVICE  CARD 


■ LASER  PRINTERS 


The  PC  Magazine  Printer  Guide 


■ The  Genicom  5010 
can  rotate  a font  on 
demand  with  its  rotate 
page  button. 


not  used,  lists  all  available  fonts,  and  prints 
a full  sample  of  the  characters  in  the  fonts. 

From  the  front  panel  you  can  also  acti- 
vate the  tray  select,  rotate  page,  form  over- 
lay, paper  size,  select  font,  character-spac- 
ing, and  line-spacing  buttons.  The  form 
overlay  feature  allows  you  to  download 
and  activate  a form  definition. 

Mo.st  printers  must  have  .separate  por- 
trait and  landscape  versions  of  a font,  but 
the  5010  can  rotate  the  font  on  demand 
with  its  rotate  page  button.  This  effectively 
doubles  the  three  fonts  that  come  with  the 
printer — Courier  10  pitch.  Prestige  12 
pitch,  and  Gothic  16.6  pitch.  The  high-or- 
der  characters  designate  foreign  language 
letters  rather  than  PC  graphics  characters. 
Additionally.  Genicom  offers  six  different 
font  cartridges  with  a variety  of  typefaces. 
PC  Labs  tested  Genicom’s  $1 75  version  of 
Hewlett-Packard’s  B cartridge  and  found  it 
produced  a perfect  imitation  of  HP  B’s 
horrible  spacing. 

Although  the  toner  produced  a strong 


^ Ij 


FACT  FILE 


Genicom  5010 
Genicom  Cofp. 

Genicom  Dr. 

Waynesboro,  VA  22980-1999 

(800)437-7468 

(703)949-1000 

List  Price:  $3,695  (HP  emulation,  as  tested); 
$3,495  (IBM/Diablo emulation,  not  tested). 
Dimensions  (HWD):  24.2  by  18  by  15.5  in. 
Weight:  84  lbs. 

In  SbOTt:  A fast,  powerful  printer  with  a 
complex  engine  aiKl  a roun^boui  paper  path 
that  can  wrinkle  envelopes.  It  has  few  resi- 
dent fonts,  but  a wide  range  is  available 
through  cartridges. 
ancLE  am  ON  fCAPen  SERVICE  CARD 


PC  Magazine'^  Printer  Guide 
provides  data  pertinent  to  your 
printer  purchasing  decisions. 
The  results  come  from  PC  Labs 
benchmark  tests  and  hands-on 
evaluations. 


PRINT  QUALITY 

To  allow  you  to  Judge  text  and  graphics 
print  quality,  text  samples  are  shown  both 
in  their  actual  size  and  enlarged  four  times. 
The  graphics  sample — the  PC  Magazine 
logo— was  created  with  a program  custom- 
designed  by  Decision  Resources  of  West- 
port.  Connecticut. 


MAGAZINE 


SPEED 

Rated  speeds  were  obtained  from  the 
manufacturer.  Default  refers  to  tested 
speed  in  draft  mtxlc. 


FORMAniNG  FEATURES 

P Proportional  spacing 
J Justified  lines 
C Centered  lines 
LH  Variable  line  heights 
FL  Variable  form  lengths 
HT  Horizontal  tabs 
VT  Vertical  labs 


COMPATIBILITY 

The  Printer  Guide  rcptiris  on  each  printer’s 
character  compatibility  with  IBM's  low 
(ASCII  ctxlc  0-127)  and  high  (ASCII  code 
128-255)  order  character  set.  LtTw-ordcr 
characters  represent  the  Icllcrs,  numbers, 
and  symbols  found  on  the  keyboard.  The 
high-order  IBM  display  characters  include 
some  line-  and  box -drawing  characters 
that  are  useful  for  nongraphics  drawing 
programs. 

Low-order  High-order 

characters  ^0  characters 

If  your  printer  emulates  (is  compatible 
with)  the  text  or  graphics  of  a printer  that 
your  applications  program  supports,  you’ll 
have  no  trouble  printing  your  output. 
We've  tested  for  each  printer's  emulation 
of  many  of  the  nK>rc-comnu)n  printers. 


TYPE  PITCHES 

To  give  you  a point  of  reference,  10  char- 
acters per  inch  is  typical  pica  type,  12  cpi 
is  typical  elite,  and  17  cpi  is  typical  con- 
densed mode. 


FEATURES 

Listings  of  each  printer’s  printing  and 
formatting  features  tell  you  how  far  beyond 
plain-vanilla  printing  it  will  go. 


PRINTING  FEATURES 

H Horizontal  emphasis  (bold) 

V Vertical  emphasis  (double  strike) 
U Underline 
S Sub/superscript 


PC  MAGAZINE  ■ JULY  1987 
276 


■ al 


Laser  Printers 


(Products  listed  in  ascending  price  order) 


NF.C  Silentwriter  LC-850 


TYPE 

MRRMGE 

WIDTH 

PRICE 


SPEED: 
Pages  per 
minute 


TYPE 
PITCHES: 
Character 
per  Inch 


MAGAZINE 


Qm 


NEC  LC-850: 
ot  mesh  oatt 

IVUIeUlebilPO 

mesh  pattern 

|Power  $2,195 


nting . 


1.0  rated 
7.6  default 


10.0 

12.0 


FEATURES: 

Printing 

Formaning 

COMPATIBILITY: 

IBM  character  set 

Graphics 

Text 

HVUS 

OO 

ISM  Proprinter 

PJLH 

aHTVT 

NEC  3650 

HP  LaserJet  Series  II 


MAGAZINE 


Qm 


hplj+: 

nine. 


Powe 

.Power 

1 ine . Powe r 
ine . Power  C 
ne . Power  On  $2,495 


Laser 

0.0  rated  10.0 

T.Sdelault  16.6 

HVUS 

OO 

HP  Laserjet,  all  models 

0.5  in. 

PJLH  FL 
HTVT 

HP  Laserjet.  all  models 

Genicom  5010  | 

m 

MAGAZINE 

Genicom  5010 
Ditch.  Underl 
On  Default. 

Gothic  17  pitch.  PC 
12  Ditch.  Und€ 

QiiadLaser  I 


MAGAZINE 


Quadlaser  I 
It . Elx  |=a  SI 

Emphasl zsd . 
res^.  Prestige 
On  Default . 


Laser 


0.5  In. 

$4,495 


Kyocera  F-2010 


Laser 

Kyocera  F-20 
fault.  Times  R 
Default.  Time  o.SIn. 
Default.  Time 
Helvetica  bold.  Po  $4,695 


10.0  rated 

7.S  default 

10.0 

12.0 

HVUS 

o 

16.6 

HP  Laserjet  Plus 

PJLHa 

HTVT 

HP  Laserjet  Plus 

0.0  rated 
7.5  default 


10.0  rated 
6.7  default 


10.0 

HVUS 

oo 

IBM  Proprlnter.  Epsun  FX-80. 

PJLHa 

HP  Laserjet  Plus 

HTVT 

Epson  FX-80,  HP  Laserjet 
Plus.  Dome  Sprint  5 

6.0 

7.0 

HVU,  19S 
sottfunts 

oo 

7.2 

8.0 

10.0 

included 

IBM  Graphics.  Epson  FX-80. 

PJLH  FL 

HP  Laserjet  Plus 

12.0 

HTVT 

Diablo  630,  NEC  Spinwritar, 

14.4 

Duma  Sprint  11 

AST  TiirboLaser 


AST  TurboLas 
Default.  Pow 
Power  On  Def 
Default.  Pow 
Power  On  Def 


0.5  In. 

$4,995 
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0.0  rated  12.0 
7.5  default 


JULY  1987 


HVU.OOS 
son  fonts 
Included 

PJLHFL 

HTVT 


oo 

IBM  Graphics:  Epson 
FX,  RX,  MX;  DIahIo  630 

IBM  Graphics; 

Epson  FX,  RX,  MX;  HPGL 


We  understand 


denotes  IBM>AT  compatibility. 

★ denotes  IBM-PCjr  compatibility. 

CP— copy  protected:  NCP— not  copy  protected 

SOFTWARE 

We  only  carty  the  latest  versions  products. 
Version  numbers  in  our  ads  are  current  at  press 
time. 


Alpha  Software  ...  NCP 

KeyworksS.Ofmacros; $59. 

.•Alpha/three  1.0fDB3//tecompal/5/e| . . . 223. 

American  Small  Business  Computers 

.^ProDesign  II  2.5  (NCR  low  price  CAD)  . . . 169. 

Ansa  ...  NCP 

.-Paradox  1.1  (easy-to-use  database) 419. 

Application  Ibchniques  ...  NCP 

--Pizazz  2.0  (see  what  your  printer  is  missing)  49, 

Aahton-Tate  ...  NCP 

--dBase  III  Plus  1.1  ffhe  standard) call 

-•Framework  I1 1.1  (integrated  excellence) . . call 

^Chart-Master  6.21  229. 

--Rapid  File  1.0  269. 

-MultiMate  Advantage  II  ^newvers/on) call 

Bible  Research  ...  NCP 

.-THE  WORD  3.  VXdVBrbte  on  D/sk) 159. 

^THE  WORD  3.1  (NIV.  Bible  on  Disk) 159. 

Borland  IntMTiational  ...  NCP 

-Turbo  Tutor  2.0  (learn  Turbo  Pascal) 24. 

-Turbo  Database  Toolbox  1 .2 41. 

-Turbo  Graphix  Toolbox  1.0 41 . 

-Numerical  Methods  Toolbox  1.0 59. 

-Turbo  Lightning  ^.0 (speller,  thesaurus) ...  59. 

-Eureka  1.0 59. 

-Turbo  C 1.0 59 

-Turbo  BASIC  1.0 59. 

-Turbo  Pascal  3.0  w/BCD  & 8087  support . . 59. 

-Turbo  Pascal  w/Turbo  Tutor 75. 

-Turbo  Prolog  1.1 59. 

'Turbo  Prolog  Toolbox  1.0 59. 

-Turbo  Jumbo  Pack 169. 

'Sidekick  1.5 51. 

•Traveling  Sidekick  1.0 43. 

'Reflex  1.1 87. 

-Reflex  Workshop  1.0 41. 

•Superkey  1.1 59. 

Breakthrough  ...  NCP 

-Tim^\ne2.0  (project  management) 259. 

Broderbund  ...  CP 

•Print  Shop  ('banners,  s/gns,  etc.) 35. 

•Print  Shop  Companion  ftoofe  for  PS) 33. 

•GraphicsLibrary  1 or2 22. 

Computer  Associates  ...  NCP 

•Spreadsheet  Auditor  3.0  fcheck  your  work)  89. 
•SuperCalc4  1.1  ffoc/udes  Sideways) ....  299. 

Core  Intemationat  ...  NCP 

•Corefast  1.2 89. 

Crosstalk  Communications  ...  NCP 

Crosstalk  XVI  3.61 95. 

Remote  1.3 95. 

Dac  Software  ...  NCP 

Dac  Easy  Base 32. 


PC  Connection 
Software  Special 

through  July  31,  19B7 

DAYBREAK  TECHNOLOGIES,  INC. 

..Silk  1.0 

Up  here  in  the  Great  North  Woods,  we  like 
an  underdog.  I mean,  there  is  some  real  stiff 
competition  in  the  spreadsheet  field,  and 
Silk  is  going  right  into  the  teeth  of  it.  But. 
forewarned  is  forearmed,  and  Silk  is 
certainly  well-armed... 

• ‘‘Live  HELP"  function— allows  HELP 
information  to  be  kept  on  screen  (arfo 
automatically  updated  with  each 
keystroke)  while  you  continue  working 

• Built-in  Data  Validation  allows 
sophisticated  error  trapping  and 
advanced  auditing  capabilities 

• Will  fully  Import  and  export  files  from 
Lotus  1 -2-3  version  1 A.  2.0,  or  2.01 . 
Macros  can  also  be  transferred,  but 
some  editing  will  probably  be 
necessary 

• English-language  formula  options, 
automatic  keystroke  logging,  time-series 
modeling,  resource  allocation,  and  much 
more 


For  the  IBM  PC.  XT.  XT286  & AT  . $159. 


-Dac  Easy  Payroll  2.0 32. 

* -Dac  Easy  Accounting  2.0 45. 

Daybreak  Technologies  ...  NCP 

-Silk  1 .0  (advanced  features) special 

Digital  Research  ...  NCP 

-Gem  Draw  Plus  2.0 189. 

Executive  Systems  ...  NCP 

-XTREE  2.0  pOS  she//) 31. 

5th  Generation  ...  NCP 

-Fastback  5.14fou/ck,  re//abfe) 89. 

Generic  Software  ...  NCP 

-Generic  CADD  3,0  (full-featured) 69. 

-Auto  Dimensioning  3.0 35. 

-Dot  Plot  3.0 35. 

Hilgraeve  Software  ...  NCP 

-HyperAccess3.2 89. 

Harvard  Associates  ...  NCP 

* -PC  LOGO  2,0 89. 

Hayes  ...  NCP 

-Smartcom  II  2.1 89. 

Infocom  ...  NCP 

-Cornerstone  5.2  ('powerfu/ database) 59. 

Intersecting  Concepts  ...  NCP 

-Backup  Master  2.0 59. 

Javelin  Software  ...  NCP 

-Javelin  1 , 1 (more  than  a spreadsheet) ....  69. 


Lifetree  ...  NCP 

•Volkswriter  Deluxe  Rus  1.0  (an  o/d/avorte)  $69, 


•Volkswriter3  1.0 147. 

Micro  Education  (MECA)  ...  CP 

Managing  \bur  Money  3.0 115. 

MIcropro  ...  NCP 

■WordStar  Professional  Release  4.0  259. 

■WordStar  2000  Plus  Release  2 229. 

Microrim  ...  NCP 

•R;baseSystemV  1.1  (w/fbExpress) 429. 

R:base  Graphics  1.0 159. 

Microsoft  ...  NCP 

Windows  1 .04  (ind.  Write  & Draw) 65. 

Multiplan  3.01  119. 

■Chart  2.02 189. 

Word3.11  (grap/)/csbased) 229. 

•Project  3.01 239. 

LANGUAGES 

Quick  Basic  3.0  (newest  version) 59. 

Macro  Assembler  4.0 97. 

FORTRAN  Compiler  4.0  289, 

-C  Compiler  4,0  279. 

Monogram  ...  NCP 

-Dollars  & Sense  3.0 105. 

Nantucket  Software  ...  NCP 

-Clipper  (Autumn  '86.  dS3  Plus  compiler)  399. 

Nolo  Press  ...  NCP 

*-WillWriter  1.0 35 

Paul  Mace  ...  NCP 

-H/Test-H/Format  1 .0  (hard-disk  tools) 49. 

-Mace  Utilities  4.0  (DOS  utilities) 59. 

Paperback  Software  ...  CP 

-VP-Ranner  1 .3  (T-2-3  compatible) 57. 

-VP-lnfo1-0 57. 

-VP-Experl  1 .0  (expert  system) 57. 

Personics  ...  NCP 

-SmartNotes  2.0  (Pbsf/f//ke  notes) 49. 

-SeeMOREI.O 49. 

Quarterdeck  ...  NCP 

-DESQView  2.0  (operating  env/ronment). . . 79. 
Simon  & Schuster  ...  NCP 

*-Webster’s  New  World  Speller  1.3 39. 

• -Webster’s  New  World  Thesaurus  1.07  ...  43. 

-Webster’s  New  World  Writer  1.04  59. 

Softlogic  Solutions  ...  NCP 

-Double  DOS  4.0 35. 

p'Sottware  Carousel  2.0  (everything  resident)  35. 

-Disk  Optimizer  2.01  (speeds  up  HD) 35. 

Software  Publishing  ...  NCP 
-PFS:Personal  Publisher  1.0 89. 

- PFS:  First  Choice  1 .0  (integrated) 109. 

- PFS:  Professional  Write  1.0 119. 

-PFS: Professional  File  1.0 149. 

-PFSProfessional  Plan  1.0 149. 

-Harvard  Presentation  Graphics  A:02 239. 

-Harvard  Total  Project  Manager  2.0 349. 

-Harvard  Professional  Publisher  1.0  409. 

Springboard  ...  CP 

-Newsroom  (make  your  own  newspaper)  ..  35. 

-Certificate  Maker  (A/CP) 34. 

-Newsroom*Pro(WCP) 79. 

Symantec  ...  NCP 

-Q  & A 2.0  (database,  word  processor) . . . 209. 


For  the  IBM-PC  (XT  & AT)  Exclusively. 


Ihje  BASIC,  Inc.  ...  NCP 

..True  BASIC  2.0 $59. 

✓True  BASIC  Libraries each  32. 

Turner  Hall  ...  NCP 

..SQZ!  1.5(make  1-2-3  sheets  smaller) 49. 

..Note-lt  2.0 ('nofes on  7*2-3s/7eefsJ 49. 

^4WoTCi1.0(addaWPto  12-3) 59. 

..Cambridge  Spreadsheet  Analyst  2.02 . ...  59. 

Unison  World 

..Newsmaster  I.OfWCPJ 57. 

..Printmasler  1.5(’CPJ 37. 

WordPerfect  Corp.  ...  NCP 

..WordPerfect  Library  1.1 59. 

..WordPerfect  4.2  foneo/' /he  besf^ 199- 


TRAINING 


ATI  ...  CP 

♦ ^SKILL  BUILDER  PROGRAMS 

IBM-PC  BASIC each  33. 

* ..  TRAINING  POWER  PROGRAMS 

Lotus  1 •2*3  WordPerfect  dBase  III  Plus 
WordStar  Displaywrite  3 ....  each  43. 

Individual  Softarare  ...  CP 

♦ ✓The  Instructor  II  (ir)tro  to  the  PC) 26. 

♦ ✓Professor  DOS 33. 

♦ ✓Tutorial  Set  (both  items  above) 49 

♦ ✓Typing  Instructor  II 26. 

♦ ✓Training  for  Lotus  1-2-3  (for  vers.  1A  &2).  . . 37. 

Microsoft  ...  NCP 

♦ ✓Learning  DOS  any  vers/on) 33. 

Simon  & Schuster  ...  NCP 

♦ ✓Typing  Tutor  IV  1.5 33 

EDUCATIONAL 

Barron’s  ...  CP 

♦ Computer  SAT 35. 

Designware  ...  CP 

♦ Spellicopter  (ages  6 to  10.  reqs.  CGA) ....  22. 

Eduware  ...  CP 

♦ Algebra  1 .2,3.  or  4 (reqs.  CGA) 22. 

Stone  & Associates  ...  CP  (reqs.  CGA) 

♦ ✓MyLetters.Numbers,Words(ages2to6J.  . 27 

♦ ✓Kids  Stuff  (ages  2 to  6^ 27. 

True  BASIC,  Inc.  ...  NCP 

✓Calculus 32. 

✓PreCalculus 32. 

✓Trigonometry 32. 

✓Algebra 32. 

RECREATIONAL 

Accolade  ...  CP 

✓Mean  18  (great go// game,  reqs.  CGA). ...  29. 

Blue  Chip  ...  CP 

♦ ✓Millionaire  II 36. 

♦ ✓Managing  for  Success 36. 

Electronic  Arts  ...  NCP 

✓Starflight  (regs.  CGA; 32. 

✓Chessmaster  2000  (CP.  reqs.  CGA) 32. 

Hayden  Software  ...  CP 

♦ ✓Sargon  III  (Chess  program) 32. 


PC  Connection 
Hardware  Special 

through  July  31 . 1987 

ORCHID  TECHNOLOGIES,  INC. 

Tiny  lUrbo  286 

This  ir>expensive  little  speed  demon  will 
breathe  new  life  into  your  old  PC.  A 
half-length  card,  the  Tiny  Turbo  266  rates  a 
stunning  6.6  on  the  Norton  SI  benchmark 
(that’s  even  faster  than  a 6 MHz  AT!) 

• Replaces  8086  processor  with  an  8 MHz 
80286.  optional  5 MHz  or  8 MHz  80287 
floating  point  math  coprocessor 

• Uses  system  memory  so  you  won't  have 
to  stuff  more  chips  (or  more  heat)  into 
your  limited  space 

• Fits  in  half-length  slot  of  XT  or  Portable 

• Draws  only  7 watts  of  power— no  heat 
problem 

For  the  IBM  PC  or  XT $379 


♦ ✓Infocom  ...  NCP 

Bureaucracy  Hollywood  Hijinx 

Enchanter  Hitchhiker's  Guide 

Leather  Goddesses  of  Phobos . . . . each  25. 
Zork  Trilogy 49. 

Microleague  Sports  ...  CP 

♦ ✓Microleague  Baseball  (regs.  CGA^ 25. 

Microprose  ...  CP 

♦ F-15Srike  Eagle  (regs.  CGA) 22 

♦ Silent  Service  (regs.  CGA) 22 

Microsoft  ...  CP 

♦ ✓FlightSimulalor2.13(regs.  graphicsbrd ) 32. 

Mindscape  ...  CP 

✓Balanceof  Power  (regs.  graphics  brd.)  ..  30. 
IStep  Software  ...  CP  (regs.  CGA) 

♦ ✓Golf’s  Best  (Pinehurst  or  St.  Andrew's) ...  19 

Parlor  Software  ...  CP 
✓Bridge  Parlor  (best  fir/dges/mu/af/on)  ....  49 
Sierra  On-Line  ...  CP 

✓Space  Quest  (regs.  CGA) 33 

✓King's  Quest  III  (regs.  CGA) 33. 

Simon  & Schuster  ...  CP 

♦ ✓Star  Trek/Promethean  Prophecy 27. 

Spectrum  Holobyte  ...  NCP 
.^OrbWer  (Shuttle  simulation,  reqs.  CGA). ...  27. 
Sublogic  ...  CP 

♦ ✓Jet  (regs.  graphics  brd.) 33. 

XOR  ...  NCP 

✓NFL  Challenge 79. 


1-800/243-8088 


PC  Connection 

6 Mill  Street 
Marlow.  NH  03456 
603/446-3383 
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HARDWARE 

Manufacturer  ’s  standard  limited  warranty  penod 
is  Nsted  after  each  company  name.  Some 
products  in  their  line  may  have  different  warranty 
periods 

AST  Research  ...  2 years 

A#  boards  listed  (except  Piggyback)  include  a 


FREE  copy  of  DESQVi&M. 

I/O  Mini  2 C/S/P $129. 

SixPakPlus64kC/Sff’ 169, 

SixPakRus  384k  C/S/P  (to/fypopuiafed).  209. 
SixPakPremium  256k  C/S/P 
(upgractes  to  1 Mb  or  2 Mb  w/Piggyback) ...  call 
SixPakPremium  Piggyback  Board  256k  . . 189. 
✓Advantage  Premium  512k  S/P 
(upgrades  to  1 Mb  or  2 Mb  w^*igg^ck) ...  call 
✓Advantage  Premium  Piggyback  512k  ....  289. 

RAMpage!  256k  (upgrades  to  2Mb) call 

✓RAMpage!  286  512k  (upgrades  to  2Mb)  ...  call 


AST  Premium  series  boards  and  RAMpagel 
boards  sui:^x>rt  EMS  and  fuOy  support  EEMS 


Amdek  ...  2 years 

✓Video  310A  Amber  morxx^hrome  monitor  139. 
✓Video  410A  Amber  monochrome  monitor  169, 

✓Color  722  (EGA  compatbte) 499. 

Compucabie  ...  lifetime 

✓Smartmodem-to-AT  cable  (9  feet) 19. 

✓ 15-fool  Parallel  Printer  cable 27, 

✓2-Position  (AB  switch  box.  2 yr.  warranty). ...  39. 
✓3-Position  (ASCswrfch  box,  2 yr  warranty)  ..  65. 
Cuesta  ...  1 year 

✓Datasaver400 Wattfbackuppowarunrf). . . 499. 

Curtis  ...  lifetinte 

ACCESSORIES 

✓Printer  Stand 18. 

♦ ✓Universal  System  Stand  ...  25. 

CABLES 

Smartmodem-to-PC  Cable  (9  feet) 17 

✓Keyboard  Extension  Cable  (3  to  9 feeO 27. 

✓Extension  Cables  for  IBM  Mono  Display  ...  33. 

✓Printer-to-IBM  cable  (9  feet) 17, 

SURGE  SUPPRESSORS 

♦ ✓Safe  Bloc  (6outfets.  1 yr.  warranty) 15. 

♦ ✓ Diamond  Chip  (phone //he  on^  1 yr.  warranty)  15. 

♦ ✓$afestrip(6outtets) 21 

♦ ✓ Diamond  (6  ou/tets) 29. 

♦ ✓Diamond-Plus  (w/FAX  & modem  protectfen)  41 

♦ ✓Emerald(6outfets;6ftcord) 36. 

♦ ✓ Ru  by  (6  outlets:  EMI/RFI  filtered:  6 ft  cord) ...  55 

♦ ✓Ruby-Rus(w/FAX8modemprofecf/on) ....  65. 

DCA  ...  1 year 

^\rn\a  (3270  emulation  board) 729. 

Epson  ...  1 year 

✓EX-800  printer  (80  co/..  300  q3S) 409. 

✓EX-1000printer(736co/.,  3(X)q3S) 539. 

✓FX-86eprinter(Wco/..  200qps) 349. 

✓FX-286e(736co/.,200cps) 479. 

✓LQ-800pnnter(80co/.,  180cps) 479 

✓LQ- 1000  printer  (136ool.  1&)cps) 669 

✓LQ-2500printer(736co/  , 324cps)  939 

^Printer-to-IBM  cable  (6  feet) 15. 


For  the  IBM-PC  (XT  & AT)  Exclusively. 
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$119. 

199 


319 


Everex  ...  1 year 

.^Everccxn  I1 1200  Internal  Modem 
--Everconn  II 2400  Internal  Modem 

5th  Gerteration  ...  6 months 

.'Logical  Connection  256k 

Hayes  ...  2 years 

.'Smarlmodem  1200  

.'Smartmodem  1200B('w/Smarfcom//J  . 
.-Smartmodem  1200Bfno  software/ 
.'Smartmodem  2400 
.'Smartmodem  2400B  ^w/Smartcom //) 
Hercules  ...  2 years 


''Hercules  Incolor  Card  (md.  RAMfont) 

Intel  ...  5 years 

Above  Board  PC  64k  /upgrades  to  2 M 
Above  Board  PS-PC  64k  C/S/P  . 


"Aboveboard  PS/286  512k  S/P  (tor  AT. 

XT286) 

B087  (tor  IBM-PC  & XT) 

^e02B7(torlBMPCAT&XT286) 
"80287-8  (for  8 MHz  AT  compatibles) 
Kensjr>gton  Mrcrowaie  ...  1 year 
"Masterpiece 
"Masterpiece  Remote  . 

"Masterpiece  Rus 

"Pnnter  stand . 

keytronic  ...  90  days 
5151  keyboard  (deluxe) 

Kraft  ...  1 year 
"3  Button  Joyack . . 

Microsoft  ...  1 year 
"BusMouse6.0  (w/Shcw Partner) 

^Senai  Mouse  6.0 (w/Show Partner). 
Mach  10  (ndudes  Windows  and  mouse) 
MIgent  ...  1 year 

"Pocket  Modem /ext,  1200baud.  w/toftwe 

Mouse  Systems  ...  lifetime 


^PC  Paint  Plus  2.0 

NEC  ...  2 years 

"Multisync  monitor  (EGA  cxmpatible) . 

"GB-1  (supports  640x460  res.) 

NSI  Logic  ...  3 years 
"Smart  EGA 
Okidata  ...  1 year 
"Laserline6 
Personality  Module 
Orchid  Technologies  ...  2 years 

Tiny  Turbo  286  special 

PC  Turbo  286e  w/1  Meg  call 

Turbo  EGA  call 

Jet  386 //nc/udes  cabfe /ot;  869 

Practical  Peripherals  ...  5 years 
Microbuffer  Mini  (parallel pnnt  buffer  w/128k)  79 
Microbuffer  Inline  /oa/:  print  buffer  w/256k)  149 

Prir>ceton  Graphics  ...  1 year 
MAX-12E  Amber  morxxjhrome  monitor  179 
HX-12E  (EGA  compatide)  499 


SMA  ...  30'<lay  money-back  guarantee 

PC-Documate  Keyboard  Templates; 
"DOS/Basic  3.0-3- 1 WbrdStar 

"Lotus  1-2-3  "WordStar  2000 

"Symphony  "MultiMate 

"dBase  III  '-WordPerfect 


. call 

Toshiba  ...  1 year 

call 

"P321  SL  printer  (80 col..  216 cps.  includes 

call 

tractor) 

549 

. . call 

,-P351  S/P  printer  Mod  2 1)36  CO/  . 288  cps/ 

939 

Toshiba  T 1 100  PLUS  Laptop  Computer 

call 

159. 

Toshiba  T31(X)  Laptop  Computer 

call 

. 189. 

Tseng  Labs  ...  1 year 

call 

" EVA  480  (supports  640x480  res . irxdudes  Dr. 

Halo  II  & drivers  for  Autocad  & Lotus  1 •2-3) 

349 

239. 

Video?  ...  2 years 

259. 

"VEGA  Deluxe /supports  640x480; 

349 

. . call 

349 

DRIVES 

379. 

Control  Data  Corp.  ...  1 year 

114 

"70  Mea  (formarted  caoacitvl  Int  Hard  Hnup  fnr 

195. 

IBM  AT  /w/Wfen  Manager  II  software  Pfl  ms) 

997 

249 

IOMEGA  ...  lyear 

"Bernoulli  Box  20  Meg  w/PC2  card. 

1549. 

94 

10  Meg  cartridge  

57 

119. 

"Bernoulli  Box  40  Meg  W/PC2  card . 

1949 

129 

20  Meg  cartridge 

. 79 

. 17. 

" PC2B  (Bootable)  Card 

229 

Berrxxjlli  Box  Care  Kit 

- 79. 

, 169, 

Mountain  Computer  ...  1 year 

Drive  Card  20  Meg  (80  ms) 

479. 

33 

Drive  Card  30  Meg /78  rro; 

569 

Seagate  ...  1 year 

119 

FREE  PCTV*'  Hard  Drive  Installation  Tape  with  the 

129. 

purchase  of  either  of  the  following  Seagate  drives 

369 

tor  the  IBM  PC  (not  for  AT).  Specify  Beta  or  VHS. 

20  Mea  Intern^  Hard  Drive  (w/Western  DKJital 

169 

controller  and  cables.  65  ms) 

369, 

30  Mea  Internal  Hard  Drive  (w/Aeiantec.  Rl  1 

99 

controller  and  cables.  65  ms) 

399 

109 

"AT  30  Mea  Internal  Hard  Drive  /w/taWes  & 

57, 

instructions.  39  ms) 

589, 

TEAC  ...  1 year 

569, 

PC.  XT  360k  Drive /5V4"/ia//-/)e/g/)/;  . 

109 

349 

Toshiba  ...  1 year 

PC.  XT  360k  Drive /5V'4"baft-be/gb/; 

109. 

299 

"AT360k  Dnve/5'/4“/ia//-/ieig/)/; 

117 

Miniscribe  Corp.  ...  1 year 

1299 

ScribeCard  20  Meg /68  ms; 

459 

159 

ScribeCard  30  Meg  /68  m$) 

479. 

1-800/243-8088 
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MEMORY 


64kUpgradeSet|'/50ns.seto/9J  call 

"256k  Upgrade  Set //50  ns,  set  0/9;  call 


DISKS 


All  disks  have  a lifetime  warranty 
DS/DD  Disks  for  the  PC  & XT  (40  TPI). 
*"FujiMD2D/70diS/csperbox;  12 

* "Verbatim  Datalife/IOd/sks  per  box;  . 15. 

*^Maxi^\MD-2  (10  disks  per  box) 15. 

OS/HIgh  Density  Disks  for  the  AT  (96  TPI) 

(10  disks  per  box)  . 24 

"Verbatim /rOdete  per  box; 27 

"Maxell  (10  disks  per  box) 27 

31/2"  Double-sided  Diskettes  (720k) 

Sony /fOd/sks  per  box;  23. 

Maxj^\  (10  disks  per  box) . 23 

MISCELLANEOUS 

* "CompuServe  Information  Service  24 

* "Dow  Jones  Membership  K(t 24 

PC  Connection 

* "Computer  Toolkit  (all  the  tools  you  need  to  go  with 

your  PC  in  a software  styteb/nder;  22 


OUR  POLICY 

e We  accept  VISA  and  MASTERCARD 
e No  surcharge  added  for  credit  card  ordefs 
e Vbur  card  is  not  charged  until  we  ship 

• If  must  ^ip  a partid  order  we  never  charge  freight 
on  the  shipmentls)  that  complefe  the  order 

• No  sales  tax 

e All  U S shipments  insured,  no  additional  charge 

• APOrpPO  orders  usually  shipped  1 st  Class  Mail 

• AJIow  t week  tor  personal  arxJ  company  checks  to  dear 
a UPS  Next  Day  Air  availabte 

s COD  max  $1000  Cash  or  certified  check 

• 120  day  limited  warrarty  on  all  products  ’ 

• To  ord^.  cal  us  anytime  Monday  thru  Friday  9 00  to 

9 00.  or  Saturday  9 00  to  5 30  Ibu  can  cal  our  business 
offices  St  603/44&3383  Monday  through  Friday  9 00  to 
530 


SHIPPING 

Note:  Accounts  on  nd  terms  pay  actual  shipping 

Contiryental  US: 

• For  momtofs  pnrxers.  and  hard  drives,  add  2%  tor  UPS 
ground  C^  (or  UPS  2nd-Day  & Next  Oay-Air 

• For  computers,  pay  actual  charges  Call  tor  UPS  2nd-Day 
& Next-Day-Aif 

• For  aH  other  Items,  add  $2  per  order  to  cover  UPS 
Shippir>g  For  such  items,  we  automatcaRy  use  UPS 
2nd  Day  Air  at  no  extra  charge  if  you  are  more  than  2 
days  from  us  by  U PS  grou  nd 

Hawaii: 

9 For  monitors,  printers,  arxJ  drives,  actual  UPS  Blue 
charge  wA  be  added  For  all  other  terns  add  $2  per 
order 

Alaska  and  outside  Continental  US: 

• CaH  603/446-3383  lor  information 


For  the  IBM-PC  (XT  & AT)  Exclusively. 
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PC  Pectorals. 


The  ripple  effect 

In  the  heavyweight  town  of  Mariow,  NH  (pop.  547) 
we’ve  found  it  takes  a big  grin,  true  grit,  and  the 
occasional  bulging  bicep  to  outmuscle  the  competition. 
That’s  why  we  don’t  try  to  load  you  down  with  products 
that  can’t  carry  their  weight. 

V/e  kirow  that  using  a PC  (XT  or  AT)  can  be  a real 
burden  when  you  don’t  have  the  right  add-ons,  software, 
or  accessories.  Fortunately,  the 
strapping  hunks  and  hunkettes  on 
our  sales  force  know  the  tricks  and 
trickettes  to  keep  the  scales  lipped  in 
your  favor. 

Pumping  ions. 

Did  you  ever  think  about  how  many 
electrons  go  scrambling  in  different 
directions  every  time  you  touch  your 
keyboard  or  mouse?  And  it  gets  even 
more  complex  when  you  start  loading 
up  your  mischievous  little  micro  with 
various  doodads  and  doohickeys. 

Don’t  it? 


Well,  sweat  thyself  not.  When  those  confusing 
instructions  and  error  messages  make  you  feel  like  some 
silicon  strong  man  just  kicked  sand  in  your  (ace,  give  our 
tech  heavies  a call.  They  know  which  keystrokes,  cables, 
or  configuration  you  ne^  to  give  the  old  heave-ho  to 
virtually  any  micro  mayhem. 

Keep  your  head  above  water! 

As  you  can  see,  our  muscular 
mascots  tend  to  show  off  a bit  when 
they  hit  the  beach  each  surruner. 
And  so  should  you!  With  the 
PC  Connection  inflatable  raft.  From 
the  company  that  always  catches 
your  drift.  It’s  free  to  anyone  who 
places  an  order  of  $500  or  rrrore 
between  now  and  September  30. 

Just  call  l-800/243«)88or 
1-603/446-3383,  M-F9:00  to  9d)0; 
Saturday  to  5:30.  If  you’re  planning 
to  visit,  call  ahead  to  make  sure  what 
you  want  is  in  slock. 


FoBow  the  •trait*  and  nammr*  In  3nur  ««ry  mvn 
PC  Connectioo  hdlamble  raft.  Ol^  not  wnliable 
to  net  ncoounis.  Limit  one  per  customer. 


For  the  IBM-PC  (XT  & AT)  exclusively. 
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■ LASER  PRINTERS 


black  image,  it  sometimes  left  gray  spots 
in  large  black  areas.  The  5010  has  no 
straight-through  paper  path.  Instead,  the 
paper  follows  an  S-path  and  the  manual 
feed  follows  a C-path  that  wrinkles  enve- 
lopes and  other  items.  At  times,  too,  the 
printer  would  not  reprint  a page  that  jam- 
med— a quirk  that  could  cause  frustrating 
problems  if  paper  jammed  in  the  middle  of 
a long  print  mn. 

The  Genicom  5010  offers  a choice  of 
HP  Laserjet  Plus  and  Diablo  630/IBM 
Graphics  printer  emulation  contained  in 
the  personality  module  that  is  part  of  the 
printer  interface.  The  interface  includes 
parallel  and  serial  connections.  In  our  tests 
the  HP  mrxlule  performed  without  a hitch. 

Despite  its  complexity,  the  5010  is 
compact  and  well-built  and,  in  our  test, 
printed  8.5  ppm — almost  a full  ppm  fa.ster 
than  the  next-fa.stest  printer  in  this  review. 


KYOCERA  CORP. 

Kyocera  F-2010 

If  the  Kyocera  F-20 1 0 were  a car,  it  would 
be  one  of  those  Japanese  models  with  an 
automatic  sun  roof,  power  side  mirrors  and 
switch-adjustable  shocks,  all  standard. 
This  laser  printer  does  everything  but  talk 
to  you — so  maybe  it's  not  quite  like  a Japa- 
nese car. 

Setup  is  straightforward.  You  slide  in 
the  drum  cartridge  and  load  a toner  car- 
tridge in  the  top  of  the  printer.  The  printer 


FACT 


FILL 


kriKcni  K-2(I1U 
Kyocera  Corp. 

.tltcS  Adeline  St. 

Bert.clcv.CA 
I SOI  1.167-74.17 
(4I5)S48-66S(I 
l.rsl  I'ricc:  S4.6V,S 

Diincnsionv  17  by  .15.. S by  14.5  tn. 

Wciithl;  6X  2 lbs. 

In  .Short:  Slower  than  its  rating  w-outd  sug- 
gest. the  Kyocera  bus  lotsolteatua's.  but  its 
titne-out  leuture  and  olten  ob.scure  Inint  pan- 
el c;m  he  hothersotiK*.  Its  sttength  lies  in  its 
range  of  emulations  and  Its  built-in  font  defi- 
nition fealua*. 

anacetaowREADeRSERytCECABD 


The  $4,695  Kymera  F-2010  lets  you  eusum-tiesiftn  the  appearance  of  letters — one  of  its  many 
features.  Also  ineludetl  are  two  [Hiper  trays. 


uses  Kyocera's  own  laser  print  engine  and 
has  a separate  developer  module  that  must 
be  replaced  after  30,000  pages. 

There  are  two  input  paper  trays,  and  the 
paper  can  be  routed  to  either  a face-down, 
correct-order  tray  on  top,  or  to  a face-up 
tray  that  uses  a straight-through  paper 
path.  There  is  also  a manual  feed  slot  for 
transparencies,  envelopes,  and  other  un- 
usual printing  surfaces.  The  printer  did  a 
gtxxl  job  on  heavy  paper  stock  and  enve- 
lopes, especially  when  1 used  the  straight- 
through  path,  but  I encountered  a few  jams 
from  the  manual  slot  even  with  standard- 
weight  paper. 

Once  you  load  the  paper,  you  can  pn> 
duce  a status  report:  one  page  that  lists  the 
current  settings,  the  amount  of  available 
memory  and  how  it  has  been  allocated, 
and  the  status  of  34  different  printer  set- 
tings. Almost  all  of  these  items  (plus  oth- 
ers) can  be  set  with  the  comprehensive 
controls  on  the  printer's  front  panel. 

The  front  panel  has  Mbuttonsanda  10- 
key  numeric  pad.  These  can  be  used  to  se- 
lect the  font,  adjust  margins,  choose  an 
emulation  mode,  eject  a page,  and  more. 
Pressing  the  font  button  repeatedly,  forex- 
ample,  will  cause  the  printer  to  scroll 


through  the  fonts  that  are  available. 

The  choices  appear  on  the  printer's 
backlit  LCD  message  display.  The  display 
is  mounted  at  an  angle,  but  unfortunately 
you  cannot  read  the  letters  if  you  are  at  the 
same  level  or  directly  above  the  display,  A 
small  angle  adjustment,  similar  to  those  on 
many  laptop  displays,  would  be  a wel- 
come improvement. 

When  you're  ready  to  select  a font, 
pressing  the  mode  select  button  on  the 
front  panel  brings  up  a number  of  alterna- 
tives— for  example,  "font  sample'?", 
which  will  print  a test  page  showing  sam- 
ples of  the  36  resident  fonts.  These  fonts 
include  standards  such  as  Courier,  Pres- 
tige, Times  Roman,  and  Helvetica  in  a va- 
riety of  sizes,  weights,  and  angles.  The  let- 
ters are  well-designed,  with  good  spacing 
on  the  proportional  fonts. 

In  the  unlikely  event  that  you  do  not 
find  just  what  you  want  in  a resident  font, 
you  can  use  the  GENF  command — one  of 
many  available  that  work  directly  with  the 
printer's  controller  (no  extra  software  re- 
quired). GENF  will  generate  and  down- 
load fonts  created  to  your  specifications. 
The  printer  has  five  different  font  tem- 
plates to  work  with,  and  you  may  choose 
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size,  weight,  orientation,  and  even  have 
the  letters  printed  upside  down. 

Other  F-20 1 0 commands  let  you  design 
custom  characters,  create  bar  codes,  and 
draw  figures  using  graphics  primitives. 
We  u.scd  these  commands  to  produce  the 
test  pattern  noted  in  the  manual — a bull’s 
eye  and  arrow  drawing  that  features  the 
commands  used  to  produce  the  drawing. 

The  Kyocera  comes  with  a full  range  of 
emulation  modes.  We  tested  the  IBM 
Graphics,  Epson  FX-80,  Diablo  630,  and 
HP  La.seijct  Plus  modes.  The  Diablo  630 
mode  did  not  pnxluce  bt)ld  letters  where  it 
was  supposed  to  on  the  text  test,  although 
the  graphics  te.sts  came  out  well  with  only  a 
faint  graying  of  solid  bands  in  the  test 
prints. 

Although  the  manufacturer  rates  the 
printer  at  10  ppm,  the  F-2010  turned  out  to 
be  6.7  ppm.  on  the  PC  Labs  speed  bench- 
mark test — nearly  a page  per  minute  slow- 
er than  the  8-ppm  printers  tested  here. 

A Kyocera  representative  said  the  com- 
pany's rating  was  based  on  multiple  repeti- 
tions of  a single-page  document.  The  PC 
benchmark  te.st  is  based  on  a twtvpage 
document. 

Kyocera’s  was  the  only  printer  that  had 
a “time-out"  feature:  it  would  print  a page 
if  it  had  not  received  any  data  within  a ptt> 
grammabic  period  of  time.  This  became 
annoying  because  the  printer  would  dump 
a page  while  I was  trying  to  figure  out  what 
commands  I was  going  to  by  next.  The 
time  peritxl  can  be  set  frtrm  5 to  495  sec- 
onds (8.25  minutes),  but  it  cannot  be  de- 
feated: it  will  dump  a page  at  the  pre- 
scribed default  time  if  you  fail  to  set 
another.  I can  see  the  value  of  this  feature, 
as  well  as  how  it  could  cau.se  problems. 

Although  the  Kyocera  F-2010’s  stan- 
dard features  offer  a great  deal  of  flexibili- 
ty. the  price  is  steep.  Its  rated  life  is  not 
quite  as  long  as  that  of  others  in  this  re- 
view. 

NEC  INFORMATION 
SYSTEMS  INC. 

NEC  Silentwriter 
LC-850 

NEC  Information  Systems’  Spinwriler  has 
set  the  pace  for  years  among  durable  office 
printers.  Now  NEC  has  taken  on  the  laser 
printer  market  with  its  new  Silentwriter,  a 


well-equipped,  moderately  priced  ma- 
chine. 

The  Silentwriter  LC-85()  sells  for  just 
$2 . 1 95 — less  than  half  the  price  of  most  of 
the  printers  in  this  review.  It  has  a 6(X).(KX) 
page  duty  cycle — at  a manufacturer’s  esti- 
mated use  of  5.()()()  pages  per  month, 
which  also  compares  well  to  the  others  in 
this  review,  it  is  based  on  the  print  engine, 
designed  and  built  by  NEC. 

Tlie  LC-850  has  a separate  toner  car- 
tridge and  drum.  The  toner  comes  in  a 
small  cartridge  that  is  emptied  through  an 
easily  accessed  slot  in  the  top  of  the  print- 
er. The  drum  slides  into  the  middle  of  the 
machine,  which  is  reached  by  opening  the 
front  half.  Like  many  new  print  engine  de- 
signs. the  Silentwriter  drum  is  exposed  and 
requires  careful  handling.  It  is  harder  to 
work  with  than  the  Canon  LPB-CX  engine 
design  in  which  the  toner  and  drum  are  in  a 
single  cartridge. 

It  is  easy,  but  time-  and  paper-consum- 


ing. to  self  test  the  printer;  when  you  press 
a sequence  of  buttons  on  the  front  panel 
display,  the  Silentwriter  will  print  a “bar- 
ber pole"  page  showing  the  available  fonts 
(including  any  font  cartridges  installed). 
Curiously,  it  prints  ten  pages  per  font  be- 
fore it  starts  to  show  the  next  one.  Testing 
the  four  standard  resident  fonts  takes  40 
pages. 

The  printer  can  accept  commands  for  a 
NEC  Spinwritcr  3350.  and,  if  you  need 
graphics,  you  can  throw  a DIP  switch  to 
gel  IBM  Proprinter  emulation.  The  Si- 
lentwriter  did  a decent  job  with  the  Pre- 
printer  graphics  emulation.  On  the  graph- 
ics test  there  were  small  gaps  in  the  vertical 
bars  for  the  standard  resolution,  but  the 
high-resolution  test  was  perfect.  Toner 
used  by  the  Silentwriter  prixluced  solid, 
dark  bars. 

On  the  text  test,  the  LC-85()  had  some 
trouble  emulating  the  Proprinter.  Appar- 
ently there  are  .st)me  Proprinter  commands 
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that  are  not  supported;  the  PC  Labs  printer 
benchmark  test  consistently  produced  a 
"paper  size"  error  on  the  LC-850 — al- 
though once  I pressed  the  resume  button, 
the  pages  printed  without  further  delay. 
This  might  cause  a problem  if  you  are 
planning  to  rely  on  the  Proprinter  emula- 
tion. There  is  also  a line  in  the  test  that  is 
too  long.  Instead  of  wrapping  to  the  next 
line  as  the  other  printers  did,  the  LC-850 
overprinted  the  character  on  the  same 
space  as  the  next-to-last  character. 

The  LC-850  comes  with  only  four  fonts 
but  allows  you  to  enhance  them  with  shad- 
ow. brrid.  reverse  and  underline.  You  can 
also  use  the  LC-850  command  set  to  ptt> 
duce  a Benday  screen  in  four  different  dot 
densities  behind  your  text.  This  command 
set  also  offers  other  features.  It  allows  you, 
for  instance,  to  magnify  characters  to 
twice  their  height  and  width. 

The  resident  fonts  ate  based  on  the  stan- 
dard Courier  monospace  typeface.  The 
three  portrait  fonts  (upright,  italic,  and 
math  .symbols)  are  10  pitch  and  the  single 
landscape  font  is  12  pitch.  Each  is  clean 
and  well  defined  and  supports  high-order 
PC  graphics  characters. 

The  Silentwriter's  printed  pages  arrived 
in  correct  order,  face  down  at  the  front  of 
the  printer.  It  has  a manual  feed  slot  and  a 
well-concealed  face-up  page  output  slot 
for  thick  paper,  labels,  and  envelopes. 
These  come  out  looking  better  if  you  use 
the  face-up  output  slot.  Although  it  does 
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FILL 


NKtSik-iil»riUrI,(-X5ll 
NtC  Intonivilion  Sy.slcnrs  Inc. 

1414  MasbiK'husells  Avc, 

Bo\hon>u^h.  MA()l7iy 
(M7)  264-X()(X) 

Ms!  Price:  $2. 1*^5 
Dimensions (invi)»:  24hy  !K.5bv 
15.25  in 
VVtiuhl:  (>8  lbs, 

In  Short:  ()ncc  priced  lo  compete  with  i>lh- 
ers  fvviewed  herc.  the  fast,  durable  NliC*  LC- 
85(1  lakes  on  the  low-end  nuirket  with  its  re- 
cent pnee  cut.  Il  is  short  on  features  but  well 
suited  for  heavy  pnxluclion  of  siraighlfor- 
svard  typed  material.  The  1 ,25  nK'gabyle 
memory  ei^pansion  option  is  priced  at 
CiRar  6B2  ON fgADER  SERVICE  CARO 


not  have  totally  straight-through  paper 
path,  it  does  not  require  the  180-degree 
turn  used  by  the  top  output  tray.  There  is  an 
optional  tray  available  for  this  slot.  The 
printer  had  no  problem  with  any  of  the  spe- 
cial papers  I fed  il.  It  should  be  fairly  sim- 
ple to  feed  envelopes  manually  by  creating 
settings  with  a word  processor. 

The  LC-850's  front  panel  provides  a 
Iwoline,  lb-character  LCD  message  pan- 
el. and  four  clearly  labeled  buttons  for  se- 
lecting fonts,  manual  feed,  forms  override 
(page  eject),  and  pause/continue.  It  was 
the  least  expensive  of  the  printers  in  our  re- 
view. but  ranked  second  in  speed.  Il  has 
only  256K  bytes  of  memory  (although 
NEC  offers  a 1 .25  megabyte  memory  ex- 
pansion option  for  $660).  which  limits  its 
ability  lo  do  graphics  but  makes  it  a great 
buy  for  those  who  need  a heavy  duty  text 
printer  more  than  they  need  one  with  fancy 
fonts  and  illustrations. 

QUADRAM  CORP. 

QuadLaser  I 

Quadram  Corp.’s,  $4,495  QuadLaser  I 
adds  a wide  range  of  fonts  and  emulation 
features  to  a fairly  standard  print  engine.  It 


FACT 


FILE 


QuadLaser  I 
Quadram  Coq>. 

1 (^ad  Way 
Norcross.  GA  30093 
(404)923-6666 
List  Price:  $4,495 

DimenskNis  (HWD):  23.2  by  20.9  by 
14.5  in. 

Weight:  81.5  lbs. 

In  Short:  The  QuadLaser  depends  on  a com- 
bination of  resident  features  and  downloaded 
software,  making  it  flexible  but  more  diffl- 
culi  to  work  with  than  some  other  printers. 
CIRCLE  set  ON  HEADER  SERVICE  CARO 


achieves  power  anti  flexibility  in  some  ar- 
eas, but  encounters  limitations  in  others. 

The  print  engine  is  the  Ricoh  LP4081, 
which  is  almost  as  common  in  laser  print- 
ers as  the  Canon  LPB-CX.  Its  separate  ton- 
er and  optical  drum  components  are  easy 
to  insert.  Toner  cartridges  come  in  pairs, 
and  it  takes  two  to  give  the  printer  its  initial 
charge.  Both  load  into  a bin  in  a pull-out 
panel  on  the  front  of  the  printer,  and  it 
takes  some  care  to  keep  a little  of  the  toner 


QuaJrum’ s $4 ,495  QuadLaser  I is  a durable  machine  huf  relies  heavily  on  downloaded  fonts  and 
software.  One  advantage:  .special  drivers  for  certain  programs. 
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ant  Post 

Script?  All  You  Ha 

To  Do  Is 

Ibke  Your  Tbo  Off 

Daring?  You  bet.  But  the  revolution  demands 
that  you  do  something  revolutionary, 

"What  revolution?"  you  say?  D^ktop  pub- 
lishing of  course! 

It  all  started  with  PostScript,™  the  marvelous 
page^fescriptlon  language  from  Adobe  Systems,™ 
The  first  PostSaipt  machines  were  phenomenal. 
But  so  was  the  price.  That's  when  you  decided  to 
settle  for  a laser  printer  iwlfraut 
PostScript,  But  those  days 
are  gone.  Now  you  can  add 
PostSaipt  to  your  Hewlett- 
Packard  Laset1et~orLaserlet 
Plus,™  And  for  only  $2995, 
lust  take  your  topoff  and 
put  on  PS  let,  the  PostSaipt 


enhancement  from  The  Laser  Connedion,™  It  re- 
places the  top  cover  assembly  on  laser  printers 
from  H-P,  Canon,®  NCR®  and  QMS,®  And  PS  let 
provides  1 3 typefaces,  in  any  point  size,  for  100% 
compatibility  with  the  Apple®  LaserWriter™  and 
it  supports  all  PostScript  programs  available 
for  your  IBM®PC,™  You  don't  have  to  buy 
a new  printer  to  ioin  the  desktop  publishing 
revolution.  You  just  need  to 
perform  a revolutionary 
act.  Like  mailing  in  this 
coupon  to  find  out  more 
about  PS  let,™  Or  call- 
ing 1-800-523-2696 
(In  Alabama,  call 
1-633-72231, 


KM07B7 

□ Please  have  salesman  call 
The  Laser  Conrtection.  P.O 

□ Ptease  sertd  dealer  irtformation 
Box  850296  Mobile.  AL  36685 

PostScript  is  a registered  trademark  ai  Adobe  Systems,  IrK  Hewtetl-Packard 
artd  H-P  are  registered  trademarks,  while  Laseriet  and  Laseriet  Plus  are  trade- 
marks of  Hewtett-Packard  Corp  Apple  and  LaserWriter  are  registered  trade- 
marks of  Apple  Computer,  Inc  QMS  Isa  registered  traderrvark  of  QMS.  Irtc,  NCR 
Is  a trademark  of  NCR  Corp  IBM  Is  a registered  trademark  of  International 
Business  Machines  Corp  Canon  Is  a registered  tradentark  of  Canon  U SA.  Itk 
The  Laser  Conrrectlon  and  PS  let  are  trademarks  of  The  Laser  Connection.  bK 
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■ The  QuadLaser  I is  a 
durable  machine  that 
takes  a bit  more  work  to 
use  than  some  others. 


from  escaping  when  you  load  it. 

The  printer  comes  with  a parallel  port, 
but  a serial  version  is  available.  There  is  a 
single  paper  tray,  but  no  manual  feed  slot. 
After  you  load  the  drum,  toner,  and  paper, 
you  just  plug  in  the  power  and  connect  the 
printer  to  your  computer.  Where  other 
printers  in  this  review  have  descriptive 
front  panels,  the  QuadLa.ser’s  has  a single 
button  and  a series  of  indicator  lights. 

To  produce  a test  print  sheet,  you  take 
the  printer  off-line  and  press  the  test  button 
on  the  back.  The  printer  produces  a single 
page  that  lists  the  amount  of  available 
memory,  available  fonts,  and  the  current 
emulation  mode  in  the  center  of  the  page, 
surrounded  by  a border  of  tiny  dots.  There 
are  no  font  samples. 

The  QuadLaser  automatically  comes 
up  in  Qume  Sprint  S emulation  mode,  but 
it  is  an  easy  matter  to  switch  modes  by  us- 
ing a special  command  set  that  Quadram 
calls  the  bar  commands  (because  they  all 
begin  with  “Esc  I ").  You  can  use  bar 
commands  to  select  emulation  modes,  ad- 
just margins,  select  or  download  fonts,  and 
control  other  features.  Quadram  makes 
these  features  more  accessible  with  a num- 
ber of  batch  files  and  a printer  configura- 
tion utility  called  QLX. 

The  Epson  FX  or  MX  emulation  mode 
is  resident  in  the  printer  and  can  be  selected 
with  a bar  command,  but  the  HP  Lasetjet 
Plus  emulation  module  must  be  download- 
ed. The  QuadLaser  did  not  produce  bold 
print  in  the  PC  Labs  benchmark  text  test  in 
either  emulation.  The  Epson  emulation 
worked  when  we  issued  escape  commands 
directly,  and  bold  reproduced  properly  in 
the  graphics  portion  of  the  HP  Laserjet 
Plus  emulation.  One  strong  feature  of  the 
Ricoh  engine  is  that  it  produces  solid, 
evenly  toned  black  areas. 

The  printer  comes  with  two  resident 


fonts.  Courier  10  pitch  normal  and  bold, 
and  these  can  be  rotated  from  portrait  to 
landscape  in  the  Qume  mode.  The  Quad- 
La.ser  comes  with  7 1 additional  fonts  that 
can  be  downloaded  in  the  different  emula- 
tion modes.  Although  they  are  not  in  the 
HP  Lasetjet  Plus  format,  they  are  available 
through  a conversion  utility. 

Although  the  fonts  are  fairly  good, 
spacing  appeared  a bit  wide  in  some  of  the 
proportional  fonts.  The  Epson  emulation 
mode  gives  you  access  to  a dot  matrix  font 
that  can  be  expanded,  boldfaced,  com- 
pressed, and  modified  as  it  would  be  on  an 
Epson  dot  matrix  printer.  The  image  is 
dark,  but  the  characters  have  the  same 
coarse  definition  as  the  Epson  character  set 
does. 

Characters  not  on  the  font  can  be  had  by 
firing  up  the  font  editor  that  Quadram  sup- 
plies with  the  printer.  Using  downloadable 
fonts,  you  can  modify  existing  characters 
by  making  them  bolder  or  slanted,  and  you 
can  actually  create  new  characters  to  print 
special  symbols  that  you  might  need.  But 
this  can  be  a slow  and  tedious  process  if 
you  are  creating  many  characters. 

The  QuadLaser  handles  fonts  better 
than  it  does  paper.  There  is  only  one  paper 
tray  and  no  manual  feed  slot.  The  single 
output  bin  produces  face-down,  correct- 
order  printouts,  but  there  is  no  straight- 
through  path  for  thick  or  two-layered  pa- 
per. I was  unable  to  feed  an  envelope 
successfully.  When  tunning  the  HP  emu- 
lation, the  printer  simply  ignored  the  com- 
mand to  trigger  manual  feed — understand- 
able since  it  lacks  a manual  feed  slot — and 
instead  used  the  paper  tray  without  paus- 
ing. This  automatic  feeding  could  create  a 
problem  with  programs  that  expect  you  to 
be  able  to  feed  the  printer  a special  type  of 
paper  at  a certain  time. 

Although  the  QuadLaser  lacks  some  of 
the  features  its  competitors  offer,  it  does 
make  a significant  effort  to  help  the  user. 
The  manual  contains  30  pages  of  questions 
and  answers,  as  well  as  detailed  informa- 
tion about  using  the  printer  with  popular 
programs.  Sample  batch  files  are  listed  in 
the  manual,  and  Quadram  provides  special 
drivers  for  certain  programs  such  as  Dis- 
playWrite  S. 

It  is  a durable  machine  that  takes  a bit 
more  work  to  use  than  some  others.  Since 
so  many  of  its  features  depend  on  down- 


EDITOR’S 
W CHOICE 

• There  is  no  clear  winner 

Each  printer  review  ed  offers  some- 
ihinfi  special.  The  AST.  Genicom, 
KytK  era.  and  Quadram  printers 
arc  more  durable  and  often  faster 
than  their  more-popular,  less-ex- 
pensive competitors.  NEC's  recent 
price  cut  makes  the  heaxy-duty  LC- 
H50  competitive  in  the  low-end  laser 
printer  market. 

Ironically,  on  a co.st-per-page 
Ixi.sis,  even  the  more-e-xpensive 
printers  in  this  review’  may  be 
cheaper  to  run  despite  their  expen- 
sive up-  front  purchase  price.  None, 
how  ever,  can  match  the  print  (fuali- 
A’  of  the  new  $2,495  HP  Laserjet 
Series  //.  Weigh  initial  purchase 
price,  operating  cost,  and  print 
iluality,  and  you'll  proiwbly  con- 
clude that  Hewlett-Packard  luis  the 
edge  for  now. 

loaded  fonts  and  other  software,  accessing 
all  its  features  is  more  difficult  than  with 
machines  that  have  these  items  resident  in 
ROM.  There  are  better  values  on  the  mar- 
ket today. 

NO  LOSERS 

All  of  these  machines  are  built  for  heavier 
use  than  the  original  HP  Laseijet.  They  of- 
fer more  forms  of  emulation  and  come 
with  more  fonts.  In  general,  their  expand- 
ed front  panel  features  should  make  them 
easier  to  use,  and  they  offer  better  paper  in- 
put and  output  options.  In  the  final  analy- 
sis, however,  they  must  be  compared  to 
Hewlett  Packard’s  new  La.serjet  Series  II 
and  the  other  low-cost  lasers  now  on  the 
market.  Which  is  better,  one  durable  print- 
er or  two  “lightweights"  that  last  half  as 
long  but  cost  half  as  much?  Different 
workplaces  will  have  different  require- 
ments, but  in  general.  1 expect  that  most 
users  will  find  better  values  among  the 
lower-priced  options. 

Alfred  Poor  is  a frequent  contributor  to  PC 
Magazine. 
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When  it  comes  to  print  styles,  the 
5010  converts  to  your  personality.^^'  ^iE| 
Choose  from  a variety  of  fonts. 

Insert  up  to  four  font  cartridges 
L at  once,  and  vary  type  styles 
^ within  the  same  document.  IHliHBiHHHl 
A Take  Command.  The  501 0’s  prominent  con- 
|B  trol  panel  is  sophisticated  simplicity.  Just  push  a 
* button  to  select  fonts,  input  cassette,  forms 

overlay,  paper  size,  characters  per  inch,  lines 
per  inch  and  form  feed.  Even  the  501 0’s  diag- 
nostic readout  speaks  your  language,  with  a 
32  character  LCD  that  informs  you  of  printer 
status  in  plain  English. 

Pass  The  Limit  Genicom  designed  the 

\5010  to  surpass  the  standard  limits  for 
printer  reliability.  That’s  why  the  5010's 
OPC  drum  and  developer  last  28,000 
pages.  And  the  toner  cartridge  has  a 
_ 5000  page  life,  instead  of  just  3000 
pages  like  other  lasers. 

Finally,  Genicom  backs  its  laser 
rT  with  a full  year  warranty  on  parts 

. and  labor.  So  stop  by  your  nearby 

Genicom  dealer  today  and  dis- 
cover what  a true  laser  printer 
can  do.  Put  a 5010  through  its 
L paces.  You'll  see  the  light. 

^ For  the  Genicom  dealer 
9 nearest  you.  call 
^ 1-800-437-7468. 

In  Virginia,  call 
1-703-949-1170. 


Discover  the  true 

potential  of  laser  printing.  a 

Unleash  The  Power.  It  has  harnessed  the  \ 

awesome  energy  of  light.  With  that  power,  it 
will  move  mountains  of  work  in  minutes. 

Introducing  the  Genicom  501 0 Laser  Page  ^ 

Printer;  twenty-five  percent  faster  than  yester-  w 
day’s  laser  printers.  Printing  everything  from  let-  _ 
ters  and  legal  size  paper  to  transparencies— at  10  ^ 
pages  a minute.  So  fasten  your  seatbelt.  And  pre-  vk 
pare  for  laser  speed.  1*^ 

Superior  Handling.  When  it  comes  to  paper  hand- 
ling,  the  Genicom  5010  Laser  is  the  printer  to  beat.  It 
delivers  double  the  standard  input  and  1 0 times  the  out- 
put capacity  of  other  leading  brands. 

Handle  big  jobs  easily  with  the  501 0’s  automatic  200 
sheet  feeder.  Shift  into  overdrive  with  a Genicom  exclusive: 
an  optional  50  sheet  feeder  cassette.  There’s  even  a manual 
feed  slot,  so  you  can  print  single  sheets  and  transparencies 
without  interrupting  your  work  flow.  And  keep  your  work  mov- 
ing without  a hitch,  thanks  to  Genicom’s  efficient  paper  path. 

But  no  matter  what  you  feed  the  501 0,  the  result  is  laser  per-  ^ 
feet.  Whether  it’s  word  processing  that  approaches  typeset  V 
quality  or  high  resolution  graphics,  the  Genicom  5010  leaves 
nothing  to  the  imagination. 

It’s  Convertible.  With  Genicom’s  unique  personality  cartridges, 
the  5010  converts  into  multiple  identities.  Like  a Diablo’  630,  an 
IBM*  Graphics  Printer,  or  a Hewlett-Packard  LaserJet  Plus  for 
starters.  Changing  personalities  is  easy.  Simply  plug  in  a new  car- 
tridge. In  seconds,  the  5010  is  up  and  running  with  any  computer 
worth  mentioning,  plus  the  very  latest  laser  software. 


DtaUo’  - a registered  trademark  of 
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new  software  package  for  the  IBM 
PC  that  generates  fonts  for  the  Hewlett 
Packard  LaserJet  Plus  and  Series  II. 
Much  like  expensive  page  description 
languages,  Glyphix  creates  soft  fonts 
based  on  font  outlines.  These  outlines, 
which  we  refer  to  as  glyphs,  permit 
Glyphix  to  create  millions  of  distinct 
downloadable  fonts.  And,  unlike  other 
font  packages,  Glyphix  fonts  do  not 
look  “jaggy".  The  typefaces  that  are 
currently  available  as  glyphs  are  listed 
to  the  right. 

Using  a simple  menu  to  vary  the  six 
settings  listed  below,  Glyphix  lets  you 
create  a wide  variety  of  soft  fonts  from 
a single  glyph: 
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landscape  fonts. 
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Best  of  all,  Glyphix  is  fun  and  easy  to 
use.  You  can  start  making  custom 
fonts  in  minutes  with  our  short  and 
concise  manual.  You  don't  need  to 
spend  thousands  of  dollars  and  have 
megabytes  of  hard  disk  space  to  use 
soft  fonts  anymore.  Glyphix  offers  you 


a fast,  flexible  way  to  create  millions  of 
fonts  and  get  the  most  from  your 
LaserJet. 

We  invite  you  to  put  Glyphix  to  the 
test  on  your  LaserJet  without  risk.  If 
you  find  that  we  cannot  deliver  on 
these  bold  claims,  you  can  return 
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toll  free.  Get  your  copy  of  Glyphix 
today! 
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BEYOND 


NUMBER 


RUNCHING 


With  a few  inside 
lips  and  some  add-in 
softM’are  products, 
you  can  stretch 
I -2-3’ s database 
management 
and  word  processing 
capabilities  and 
make  it  act  like  a truly 
integrated  program. 


LOTUS  DEVELOPMENT  CORP.’S 

fantastically  successful  7-2-J  spreadsheet 
software  is  known  for  its  number  crunch- 
ing. Despite  a difficult  interface  that  can 
intimidate  novice  users,  this  package 
tames  budgets  and  statistics  for  compa- 
nies large  and  small.  It  is  much  harder, 
however,  to  get  this  “integrated”  pack- 
age to  perform  database  or  word  process- 
ing functions.  Many  users  of  1-2-3  are  so 
put  off  by  the  process,  in  fact,  that  they 
settle  for  number  crunching  and  forget 
the  software’s  other  functions. 

As  Lotus  has  demonstrated  its  commit- 
ment to  the  package  over  the  years,  nu- 
merous third-party  support  products  have 
evolved.  Some  of  these  programs  can 
ease  your  database  and  word  processing 
woes  with  /-2-i;  with  a little  extra  work, 
they  can  help  you  solve  many  problems 
yourself.  The  need  arises  because  al- 
though 1-2-3  is  an  acceptable  data  manip- 
ulator, it  is  difficult  to  set  up  and  use.  It 
probably  wouldn’t  be  anybody’s  first 
choice  for  database  applications,  but  if 
you  now  have  1-2-3  for  spreadsheets  and 
want  to  add  some  simple  database  activi- 
ties, it  worics  well  enough. 
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DATABASE 
MANAGEMENT 
WITH  1-2-3 


The  first  step  is  to  understand  the  arrange- 
ment of  information  in  a data  file  applica- 
tion. Unlike  a word  prrxessing  file,  where 
blocks  of  text  are  stored  and  retrieve  thou- 
sands of  characters  at  a time,  data  manage- 
ment applications  usually  work  with  much 
smaller  pieces  of  information.  The  small- 
est practical  unit  of  information  is  usually 
called  a field.  In  a name  and  address  file,  a 
person’s  name  might  occupy  one  field,  the 
street  address  another,  and  the  city,  state, 
ZIP  code,  and  telephone  number  still  an- 
other each.  Each  of  these  fields  is  given  a 
label  to  pinpoint  each  piece  of  informa- 
tion: for  example,  the  name  field,  address 
field,  or  state  field. 

The  next  data  division  is  the  record.  A 
number  of  fields  combine  to  form  a record 
of  related  data.  Name,  address,  city,  state, 
ZIP  ctxle,  and  telephone  fields  form  a 
name  and  address  record.  A group  of  re- 
cords forms  a data  file.  In  some  applica- 
tions, a number  of  files  work  together  to 
form  a dalaba.se  of  related  subjects. 

Lotus’s  1-2-3  is  designed  primarily  for 
handling  numeric  information  in  a cell-ori- 
ented structure  defined  by  the  intersection 
of  a row  and  column.  Although  1-2-3  of- 
fers relatively  limited  commands  and  pro- 
cedures for  database  support  when  com- 
pared with  databa.se  or  data  filer  software, 
the  row/eolumn  arrangement  is  fairly  well 
suited  to  database  applications.  Each 
spreadsheet  cell  in  the  database  section 
holds  information  for  a single  field.  One 
row,  the  horizontal  (left-to-right)  grouping 
of  individual  cells,  makes  up  a record,  and 
all  of  the  rows  in  the  database  section  of  a 
worksheet  are  analogous  to  the  conven- 
tional data  file. 

CREATING  A DATABASE  To  create  a 
database  in  1-2-3,  enter  each  field  label  in 
a separate  column  at  the  top  of  the  desig- 
nated database  area.  Each  field  label  will 
occupy  one  worksheet  cell.  If  each  record 
is  to  contain  ten  fields,  you  will  use  ten  col- 


umns to  define  the  basic  record  structure. 
You  should  also  determine  the  length  of 
each  field  and  adjust  the  column  widths 
undereach  field  label  accordingly.  Forex- 
ample,  if  you  determine  that  35  characters 
are  required  for  a name  field  in  column  S, 
u,se  the  AVorksheet  Column  Set  command 
to  adjust  the  width  of  column  S to  35  char- 
acters. See  Figure  1 fora  sample  1-2-3  re- 
cord .suuctuie. 

This  sample  shows  a portion  of  a sales- 
tracking  database  with  the  fields  NAME, 
REGION,  and  AVG_MO_SALES. 

In  some  ways,  filling  a 1-2-3  database 
with  information  is  even  easier  than  with 
some  databa.se  software  packages.  Once 
you  have  established  the  field  labels,  sim- 
ply move  the  highlight  cursor  into  the  cell 
under  the  appropriate  field  label  and  type 
the  entry.  Just  make  sure  there  is  no  extra- 
neous information  in  the  first  row  under 
the  field  names — not  even  blanks.  For 
1-2-3's  database  features  to  work  proper- 
ly, the  first  record  must  appear  in  the  first 
row  immediately  below  the  field  labels. 
This  arrangement  of  information  supports 
1-2-3  sorts,  data  searches,  extraction,  and 
repotting  functions. 

The  records  in  Figure  I are  shown  in  al- 
phabetical order.  You  can  enter  data  in 
random  order,  then  have  1-2-3  put  it  into 


order  for  you.  Before  you  use  the  sort  fea- 
ture, make  sure  that  the  current  version  of 
yourdataba.se  is  on  disk.  An  error  in  speci- 
fying the  sort  parameters  could  mix  the  da- 
tabase record  structure  beyond  recovery. 
Next,  enter  the  /Data  Sort  command.  From 
the  sort  menu,  select  the  Primary-Key  def- 
inition. You  can  select  up  to  two  key  fields 
to  specify  the  order  of  the  data  records . For 
example,  you  can  sort  by  sales  region,  then 
sort  all  of  the  records  within  each  region  by 
name.  Lotus  calls  these  key  fields  the  pri- 
mary key  and  secondary  key. 

After  you  choose  Primary-Key  from 
the  menu,  move  the  highlight  cursor  into 
one  of  the  records  to  highlight  the  field  you 
will  use  for  the  primary  sort  and  press  Re- 
turn, To  select  REGION  as  the  primary 
key,  put  the  cursor  in  the  first  cell  under  the 
REGION  field  label  and  press  Return. 
Note  that  you  need  only  specify  a single  re- 
cord and  field.  If  a secondary  key  is  de- 
sired, select  it  in  the  same  way. 

With  1-2-3  you  can  sort  a group  of  re- 
cords or  the  entire  database.  Select  Data- 
Range  from  the  Sort  menu  and  highlight 
the  sort  range,  or  enter  the  range  of  cells 
that  describes  the  width  and  depth  of  your 
databa.se  or  the  area  within  your  databa.se 
you  want  to  sort.  When  you  select  Go  from 
the  Sort  menu,  1-2-3  immediately  begins 


llllllllllliMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIII 


A B C D 

1 Field  Labels >NAJ1E  REGION  AVG_«0_SALES 

2 Field  Data-— — “>AckerB,  John  South  $14,250 

3 Baker,  San  Central  $15,612 

4 Chilton,  Susan  South  $16,150 

5 Gilbert,  Pranklyn  North  East  $13,819 

6 Tango,  Likado  Central  $ 9,696 


lllllllllillltllinMIMIIIIIIIIllllilltlllllllllllllllllllllllilllllllillllll 


Figure  1 : Sample  1 -2-3  record  sfructure. 
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Figure  2:  Sample  database  Input  range. 


PC  MAGAZINE  ■ JULY  1987 
290 


1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

I 

J 

K 

L M 

1 

Criterion  Range 

2 

SALES  Database 

3 

4 

NAME 

REGION 

AVG  NO  SALES 

5 

South 

1 •fPS>«lS000 

6 

7 

8 

9 

10 

11 

12 

Output  Range 

13 

SALES  Database 

14 

NAME 

REGION 

AVG  MO  SALES 

15 

Baker 

South 

15000 

16 

Foxtrot 

South 

15500 

17 

Hotel 

South 

16000 

18 

19 

20 

IIIIIIIIMIIIillllll 

iiiiiiiiiiiiiiiiiiiiiii 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Rgure  3:  Criterion  and  Output  ranges. 


the  sort.  Because  the  database  is  stored  en- 
tirely in  RAM,  the  .sort  is  generally  com- 
pleted quickly,  even  with  large  data  areas. 

After  the  data  is  entered  and  sorted  into 
the  desired  order,  you  usually  want  to  ex- 
tract parts  of  it  in  specific  ways:  a list  of  ev- 
erybody in  a single  sales  region,  a list  of 
everyone  with  a monthly  sales  average 
above  a specified  amount,  or  a list  of  any- 
one who  has  failed  to  meet  a quota.  Data 
extraction  in  1-2-3  is  handled  by  establish- 
ing a separate  area  of  the  worksheet  as  an 
Output  range  and  copying  selected  records 
to  this  reporting  area.  If  you  need  printed 
reports,  use  1-2-3's  standard  /Print  Printer 
command  to  prtxiuce  hard  copy  of  the  ex- 
tracted records.  Tell  1-2-3  which  records 
to  move  to  the  Output  range  by  designing  a 
separate  Criterion  range  in  another  area  of 
the  worksheet. 

The  Criterion  range  uses  two  worksheet 
rows  to  specify  the  search  field  and  the 
field  contents  that  will  be  compared 
against  actual  dalaba.sc  information.  Fig- 
ure 2 shows  how  the  Input  range  of  a small 
sales  database  might  be  arranged.  This 
sample  has  been  sorted  in  name  order.  No- 
tice that  we  have  included  a two-line  title 
for  this  worksheet  region  in  cells  OI  ..02, 
but  the  actual  Input  range  is  N4.  ,P1 1 . The 
Input  range  must  include  the  field  labels. 

EXTRACTING  RECORDS  To  extract 
specific  records  from  such  a dalaba.se,  es- 
tablish a Criterion  range  by  using  the 


/Copy  command  to  copy  the  field  labels  on 
which  you  want  to  search  into  another  area 
of  the  worksheet. 

In  Figure  3 we  have  copied  all  of  the 
field  labels  of  the  short  sample  database  to 
the  Criterion  range.  The  Criterion  range  is 
contained  in  worksheet  cells  J4..L5.  A 
Criterion  range  looks  like  a database  re- 
cord, because  you  use  the  field  labels  and 
the  field  positions  to  tell  1-2-3  what  infor- 
mation to  look  for  in  the  database.  In  this 
sample  we  have  specified  two  search  crite- 
ria: REGION  = South  and  AVG_MO 
JSALES  >=  15000.  To  specify  a label 
search  criterion,  such  as  South,  you  simply 
enter  the  string  under  the  appropriate  field 
label. 

As  in  Figure  3,  you  can  also  use  work- 
sheet formulas  to  select  specific  records.  In 
this  sample  we  have  used  cell  M5  to  dis- 
play the  formula  used  as  part  of  the  search 
criteria  in  LS.  Such  a formula  displays  a I 
or  a 0 for  true  or  false;  so,  to  provide  addi- 
tional worksheet  documentation,  it  is  a 


good  idea  to  show  the  formula  as  a label  by 
reentering  the  formula  in  another  cell  with 
a 1-2-3  label  prefix.  Note  that  this  is  a rela- 
tive formula,  so  you  need  to  specify  only 
the  first  cell  in  the  database  that  points  to 
the  first  field  you  want  to  use  for  the  com- 
pare. 

As  1-2-3  searches  the  Input  range,  it 
will  assume  you  want  to  compare  all  of  the 
relative  field  positions  against  this  value. 
This  sample  Criterion  range  tells  1-2-3  to 
search  the  input  area  and  copy  to  the  Out- 
put range  any  records  that  have  South  in 
the  REGION  field  and  a value  greater  than 
or  equal  to  15,000  in  the  AVG_MO 
-SALES  field.  Because  the  area  under  the 
NAME  label  is  blank,  1-2-3  will  retrieve 
all  the  names  in  the  database,  as  long  as  the 
other  criteria  are  met.  A blank  field  in  the 
Criterion  range  is  like  a wildcard  that  says 
"get  them  all.” 

Two  wildcard  characters  are  available 
to  help  you  find  information  within  a field: 
a "?”  for  a single  character  and  an  for 

a series  of  characters  to  the  end  of  the  field. 
When  / -2-3  sees  a wildcard  in  a search  re- 
quest, it  accepts  any  character  in  the  work- 
sheet in  that  position.  A search  for  Print*, 
for  example,  will  find  Printer,  Printing, 
Printer  Setup,  or  Printer  Control,  but  it 
would  not  find  Controlling  the  Printer  or 
Setup  for  Printer. 

USING  THE  OUTPUT  RANGE  The 

database  Output  range  is  created  in  the 
same  way  as  the  Criterion  range.  Use 
1-2-3's  /Copy  command  to  copy  the  field 
names  you  want  in  the  reporting  area  into  a 
separate  worksheet  range. 

The  sample  in  Figure  3 shows  an  output 
range  of  J14..LI4.  Notice  that  you  don’t 
have  to  include  all  of  the  fields  that  appear 
in  the  Input  range,  nor  do  they  have  to  lx:  in 
the  same  order  in  the  output  area  as  in  the 
input  area.  It  is  absolutely  critical,  howev- 
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Set  the  range  containing  data  records 
Set  the  range  containing  criteria 

Set  the  range  to  which  extracted  records  are  copied 

Highlight  each  record  matching  criteria 

Copy  all  records  that  match  criteria  to  Output  range 

Copy  all  records  that  match  criteria  to  Output  range, 

eliminating  duplicates 

Delete  all  records  that  match  criteria 

Cancel  Input,  Criterion,  and  Output  ranges 

Return  to  READY  mode 
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Figure  4:  Database  menu  commands. 
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er,  that  the  labels  appear  in  the  output  area 
precisely  as  they  are  entered  in  the  input 
area.  If  you  enter  a space  before  or  after  a 
field  label  in  the  output  area,  for  example, 
but  this  space  doesn’t  appear  in  the  input 
area,  1-2-3  won’t  be  able  to  conduct  a 
proper  extract  operation.  During  an  Ex- 
tract operation,  1-2-3  will  use  as  much 
space  below  the  Output  range  field  labels 
as  necessary  to  store  the  found  records,  so 
make  sure  there  is  no  information  below 
the  Output  range  that  you  may  want  to 
keep. 

You  can  restrict  the  Output  range  by 
also  specifying  a lower  limit,  but  in  this 
case  if  more  records  are  found  than  you 
made  space  for,  the  extra  records  will  not 
be  copied  into  the  Output  range.  Once  you 
have  established  the  three  database 
ranges — Input,  Output,  and  Criter- 
ion— you  are  ready  to  conduct  some  re- 
porting operations.  Enter  the  /Data  Query 
commanrJ  to  display  the  database  menu. 
Figure  4 summarizes  the  available  com- 
mands in  this  menu. 

Before  you  can  begin  operating  on 
these  established  data  ranges,  you  must  tell 
1-2-3  what  they  are.  Select  Input,  Output, 
and  Criterion  from  the  menu  to  specify  the 
cell  ranges  for  rhese  worksheet  areas.  The 
easiest  way  to  handle  this  chore  is  to  name 
the  areas  using  the  /Range  Name  Create 
command  sequence  before  entering  the 
query  menu.  To  keep  things  simple,  you 
can  name  these  ranges  Input.  Output,  and 
Criterion  and  simply  reenter  these  names 
in  answer  to  the  appropriate  /Data  Query 
menu  prompt  to  estabi  ish  the  proper  ranges 
for  a search. 

If  you  save  the  worksheet  after  these 
limits  have  been  set,  then  1-2-3  will  know 
them  the  next  time  you  retrieve  the  work- 
sheet from  disk.  By  entering  Find  from  the 
/Data  Query  menu,  you  can  view  specified 
records  in  the  Input  range  without  copying 
them  to  the  output  area.  The  Extract  com- 
mand copies  records  that  match  the  criteri- 


on specifications  to  the  output  area  of  the 
worksheet. 

THE  “GET  DATA”  MACRO  One  other 
1-2-3  database  tip:  Use  macros.  Many 
1-2-3  users  shy  away  from  writing  macros, 
but  these  little  programs  can  make  work- 
sheet life  a lot  easier.  During  a /Data  Query 
operation,  for  example,  to  enter  new 
search  criteria  you  have  to  Quit  the  menu, 
enter  the  new  criteria,  and  enter  the  /Data 
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shy  away  from  writing 
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make  worksheet  life 
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Query  Extract  command  again.  The  sim- 
ple macro  shown  in  Figure  5 will  automate 
this  proce.ss. 

It  is  a good  idea  to  set  aside  a separate 
area  of  the  worksheet  for  macros.  Then,  as 
you  add  new  programs,  they  will  all  be  in 
the  same  area.  Write  the  macro  in  Figure  5 
by  placing  the  highlight  cursor  over  the 
first  cell  that  will  contain  the  macro  and  en- 
ter an  apo.strophe,  1-2-3's  label  prefix. 
Then  type  the  /Data  Query  Extract  Quit 
command  sequence:  /dqeq.  Move  the  cur- 
sor to  the  next  row  and  enter  the  {?}  ■ macro 
sequence. 

The  bracketed  question  mark  tells  1-2-3 
that  you  want  to  enter  data  from  the  key- 
board. The  (tilde)  terminates  this 
command  and  then  moves  on  to  the  next 
macro  instruction.  The  final  macro  state- 
ment, {Get_data},  tells  1-2-3  to  begin  exe- 


cuting the  macro  Get_Data.  The  final  step 
in  writing  this  macro  is  to  name  the  macro 
range.  Place  the  cursor  on  the  first  cell  in 
the  macro  (/dqeq)  and  enter  the/Range 
Name  Create  command.  Be  sure  to  name 
the  macro  with  a single  alphabetic  charac- 
ter that  is  preceded  by  the  backslash  (\). 
The  backslash  tells  1-2-3  that  the  range  is 
an  executable  macro.  We  have  called  this 
one  \Q  for  query.  Then  issue  the  /Range 
Name  Create  command  a second  time  and 
name  the  same  cell  Get_Data.  This  gives 
the  macro  a name  that  can  be  called  from 
within  the  macro. 

To  start  the  macro,  place  the  cursor 
within  the  Criterion  range  and  press  Alt-Q. 
1-2-3  will  extract  from  the  database  area 
(Input  range)  any  records  that  match  your 
criterion  specifications,  then  exit  the  Data 
(Juety  menu  to  await  changes  to  the  criteri- 
on specifications.  The  status  indicator  in 
the  upper-right-hand  comer  of  the  screen 
will  indicate  Ready,  and  you  can  enter  vir- 
tually any  worksheet  data  or  command  se- 
quence. When  you  want  to  extract  another 
set  of  data,  simply  press  Return.  The  mac- 
ro will  execute  again  and  will  return  you  to 
the  Ready  mode.  Enter  Ctrl-Break  to  halt 
macro  execution.  Note  that  this  macro  is 
written  for  users  of  Release  2.0  or  later.  If 
you  are  using  Release  I A,  replace  the  final 
macro  statement  with 

/XGGet-Data- 

Although  potentially  complex,  macros 
can  be  written  to  display  1-2-3  database 
data  in  a full-screen  format,  one  record  at  a 
time.  You  can  create  a daUi  entry  screen 
with  error  checking  to  enable  full-screen 
data  entry  instead  of  the  horizontal  format 
indigenous  to  1-2-3.  And,  of  course,  you 
can  use  more-sophisticated  macros  to  cre- 
ate repetitive  reports  and  help  with  report 
design.  In  general,  the  databa.se  portion  of 
I -2-3  will  be  easier  to  use  and  will  pixxluce 
more  consistent  results  if  you  include  mac- 
ros in  the  design. 

In  addition,  an  increasing  number  of 
third-party  support  packages  are  available 
to  help  with  1-2-3  database  manipulation. 
They  can  help  you  set  up  macros,  that 
might  take  hours  to  create  on  your  own,  in 
just  a few  minutes.  With  their  assistance, 
you  will  begin  to  see  the  potential  power  of 
1-2-3  as  a database.  Reviews  of  two  such 
products  follow. 


I II 1 1 1 1 1 1 1 N 1 1 1 1 1 1 1 1 1 1 III  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 

\Q  /dqeq  < Get_Data 

{?)- 

{Get_data}- 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
Rgute  5:  Database  query  macro. 
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MioDSoft 
is  pleased  to 
amounce  that 
Microsoft 
QuickBASIC  2D 

is  second  best 


By  any  measure,  Micro- 
soft* QuickBASIC  2.0  was 
an  outstanding  success. 

We’d  taken  all  the  things 
people  loved  in  the  BASICA 
interpreter,  and  added  a ton 
of  advanc^  features  to 
make  a compiler  that  was 
fester  and  more  advanced 
than  any  BASIC  ever. 

A compiler  that  over- 
whelmed even  the  toughest 
judges: 

ttA  snazzy  new  program- 
ming tool  that  bridges  the 
gap  between  earlier  BASICs 
and  the  high-performance 
languages  like  C!’  Peter  H. 
Le\^,  The  New  York  Times, 
July  15, 1986. 
tt(Microsoft  QuickBASIC) 

. . . represents  an  out- 
standing contribution  to 
the  microcomputer  world!’ 
Eiennis  Eiykstra,  Byte, 
February  1987* 

PC  Magazine  was  so 
impressed,  in  feet,  that  they 
gave  Microsoft  QuickBASIC 
their  Technical  Excellence 
award.  Before  long,  Micro- 
soft QuickBASIC  2.0  was 
the  most  award-winning 
BASIC  compiler  ever. 

But  for  us,  excellence 
wasn't  good  enough. 

Int^ucing 

Microsoft  QuickBASIC  3.0. 

We  looked  for  more  ways 
to  make  BASIC  better. 

Ways  to  make  the  program- 
ming easier  and  fester. 

And  then  we  set  to  work  on 
what  became  Microsoft 
QuickBASIC  3.0. 

Our  first  improvement 
was  in  debugging.  Our  new 
compiler  includes  an  inte- 
^at^  debugger  that  is 
simply  unparalleled. 

Ba^  on  the  technology 
of  the  femous  CodeView” 
debugger  included  with  our 

*©.\fcGraw-HiIL  Inc. 


C Compiler,  it  gives  you 
complete  control  over  your 
program  and  data.  You 
can  observe  the  contents 
of  any  variable.  You  have 
your  choice  of  single-step, 
animate  or  trace  modes. 

You  can  even  set  dynamic 
breakpoints  at  runtime 
while  still  using  the  source 
for  reference.  \^ch  lets 
you  easily  trace  your  pro- 
gram’s operation  without 
the  bother  of  PRINT  state- 
ments and  recompiling. 

This  debugger  is 
completely  integrated  into 
the  compUer.  So  you  can,  for 
example,  start  debug^g 
your  program  while  it’s 
running  by  simply  pressing 
CTRL-Break.  Instantly,  the 
debugger  is  activated  and 
you’re  in  control  again. 

Faster  math. 

And  fester  pn^ramming. 

On  PCs  equipped  with 
math  coprocessors,  Micro- 
soft QuickBASIC  3.0  blazes 
through  calculations.  Our 
new  in-line  8087  code  is  as 
fest  as  you  can  get  And 
that’s  just  the  start  of  the 
speed  advantages. 
ttMicrosoft  C^ckBASIC 
is  phenomenally  fest  in  com- 
pilation. . . (it)  outstrips  aU 
other  compilers!’  Marty 
Franz,  PC  Tkch  Journal, 
December  1986. 

Fast  compUing  is  nice,  but 
it’s  not  the  most  important 
consideration.  Program 
development  time  is. 

Microsoft  QuickBASIC 
makes  your  programming 
substantially  faster  by  inte- 
grating a sophisticate 
editor  into  the  compiler  itself 

Any  errors  found  during 
compilation  trigger  the 
editor  to  take  over,  putting 
your  cursor  right  on  the 


trouble  spot 

And  if  you  have  more 
than  one  error,  the  editor  will 
keep  track  of  them  all, 
letting  you  fix  your  bugs  one 
after  another.  No  more  has- 
sles with  the  endless  recom- 
piling of  other  compilers. 

Divide  and  conquer. 

Microsoft  (QuickBASIC 
gives  you  the  power  of  ad- 
vance languages  without 
the  headaches.  A case  in 
point  separate  compilation. 

Long  used  in  languages 
like  C,  separate  compilation 
simply  means  that  you  can 
compile  your  programs  the 
same  way  you  write  them, 
a piece  at  a time.  Once 
compiled,  your  individual 
modules  can  be  combined 
into  libraries  and  added  to 
ftiture  programs  without  the 
bother  of  recompiling. 

But  that’s  just  one  way 
Microsoft  QuickBASIC 
supports  structured 
programming. 

In  addition  to  the  previous 
Microsoft  (QuickBASIC  ex- 
tensions like  block  IF/THEN/ 
ELSE  statements.  Version 
3.0  adds  a new  set  of  control 
structures.  Features  like  the 
new  SELECT  CASE,  DO 
WHILE,  and  DO  UNTIL  make 
even  the  most  complex  pro- 
grams amenable  to  reason. 

Still  the  same.  Only  better. 

After  all  this  work  on 
improvements,  we  didn’t  for- 
get what  made  Microsoft 
(QuickBASIC  the  success  it  is. 
This  compiler  is  still  the 
leader  in  BASICA  com- 
patibility. From  graphics  to 
sound,  this  BASIC  com- 
mands the  PC  like  no  other. 

For  more  Microsoft 
(QuickBASIC  advantages, 
just  turn  the  page. 


Introducing 

Mcrosoft 

QuickBASIC  3.Q 


Integrated  Program  Debugging. 

Microsoft  QuickBASIC  3.0 
includes  the  most  advanced  BASIC 
debugger  available.  This  built-in 
debugger  lets  you  track  both  pro- 
gram flow  and  the  contents  of 
variables  with  ease. 

♦ Three  debugging  modes:  single- 
step,  trace,  and  animate. 

♦ Seft  clear,  and  examine  break- 
points. NEW! 

♦ Adjustable  windows  let  you  view 
source  code,  variable  contents, 
and  program  output— all  at  the 
same  time,  new! 

♦ Display  and  search  through 
source  code  while  debugging.  NEW! 

Advanced  Int^rated  Elditor. 

The  Microsoft  QuickBASIC 
Editor  is  integrate  with  the  com- 
piler to  make  all  your  program- 
ming as  6st  and  efficient  as  possible. 

♦ Built-in  editor  places  cursor  on 
problem  in  source  when  error 
occurs  in  compilation. 

♦ In  contrast  to  other  compilers 
that  give  up  after  finding  a single 
error,  Microsoft  QuickBASIC’s 
editor  keeps  track  of  all  errors 
found  during  compilation.  No 
more  hassles  with  recompiling 
over  and  over. 

♦ Editor  supports  both  Insert  and 
Overtype  modes.  NEW! 

♦ Fully  compatible  with  SuperKey,* 
F^Key”  and  SideKick.®NEW! 

8087  Math  Coprocessor  Support 

The  standard  Microsoft 
QuickBASIC  math  package  has 
been  enhanced  to  take  advantage 
of  numeric  coprocessors  in 
machines  that  have  them.  Now 
you  have  several  ways  to  optimize 
your  program’s  performance. 

♦ Microsoft  QuickBASIC  3.0 
generates  &t  in-line  code  for 
machines  equipped  with  8087 
or  80287  coprocessors.  Now 
your  programs  can  be  as  fest  as 
the  h^ware  allows.  NEW! 

♦ Microsoft  QuickBASIC  includes 
full  80-bit  IEEE  Math  support 


for  programs  that  demand  the  most 
precise  calculations  possible.  N'EW! 

♦ Choose  from  the  .Microsoft  Binary 
Math  routines  for  fester  math  or  the 
new  8087  software  emulation 
routines  for  more  accuracy  when 
you  don’t  have  a coprocessor. 
Structured  Progranuning  Support 

In  addition  to  the  standard 
BASICA  commands,  Microsoft 
QuickBASIC  Version  3.0  has  a 
variety  of  advanced  statements 
and  features  similar  to  those  found 
in  C and  Pascal.  By  making  struc- 
tured programming  easy,  Microsoft 
QuickBASIC  makes  pro^ams 
both  easier  to  write  and  easier  to 
maintain.  Older  BASIC  features 
like  line  numbers  and  GOTO 
statements  are  strictly  optional. 

♦ New  statements  include 
SELECT  CASE  DO  WHILE  and  DO 
UNTIE  LOOP  WHILE  and  LOOP 
UNTIE  and  EXIT.  NEW! 

♦ Block  IF/THEN/ELSE/END  IF 
statements  virtually  eliminate 
any  need  for  GOTOs. 

♦ Subprograms  may  be  called  by 
name  and  passed  parameters. 

♦ Microsoft  QuickBASIC  now 
supports  user-defined 
CONSTANTS.  NEW! 

♦ Both  true  local  and  global 
variables  are  supported. 

♦ Microsoft  QmckBASIC  supports 
alphanumeric  labels  as  well  as 
line  numbers. 

Modular  Programming  Support 
.Microsoft  QuickBASIC’s 
separate  compilation  lets  you 
create  stand-alone  programs  a 
piece  at  a time.  You  just  compile 
your  routines  and  add  them  to  a 
library.  Future  programs  can  use 
those  routines  by  sunply  linking 
in  your  libraries. 

♦ Create  stand-alone  programs, 
with  or  without  a separate  run- 
time package. 

♦ Link  support  routines  once  at 
beginning  of  a programming 
session,  then  forget  about  Imldng. 


♦ Includes  library  for  access  to 
DOS  and  BIOS  interrupts. 

♦ Microsoft  QuickBASIC  makes  it 

to  use  professional  support 
libraries  such  as  Softcraft’s 
Btrieve  package. 

A compiler  with 
both  speed  and  power. 

Microsoft  QuickBASIC  gives 
you  the  most  advanced  compiler 
features  and  debugging  pos^le, 
without  any  speed  handicaps. 
.Microsoft  QuickBASIC  3.0 
compiles  code  up  to  an  astonishing 
12,000  lines  per  minute  on  an 
IBM®  PC/AT. 

Microsoft  QuickBASIC  also 
supports  extra-large  programs. 
Your  programs  can  use  3l  avail- 
able memory  for  any  mix  of  code 
and  data.  Individual  arrays  may 
use  up  to  64K  bytes  each  (to  the 
PC’s  limit  of 640K). 

BASICA  Compatibility. 

It’s  not  hard  to  see  why 
.Microsoft’s  QuickBASIC  is  more 
compatible  with  IBM’s  BASICA 
than  any  other  compiler.  After  all, 
we  wrote  it  for  IB.M.  And  we’ve  kept 
the  same  features  in  Version  3.0. 

♦ Graphics  statements  include 
WINDOW,  VIEW,  DRAW,  GET,  PUT, 
UNE  CIRCLE  LOCATE  and  SCREEN. 

♦ Sound  statements  include 
SOUND  and  PLAY. 

♦ Support  for  EGA  extended 
graphics  modes  including  the 
new  43  line  mode. 

♦ Supports  standard  BASICA 
structures  such  as  GOSUB/RETUR.N, 
WHILE/WEND,  and  event  handling. 


Dramatic  execution  speed 
enhancements. 

Microsoft  NAicroscA 


BoKhmaik  (^uidcBASIC  2.0 

QuickBASIC  3.0 

Graphics 
(500  Circles) 

21.42 

9.83 

Floating 
Point  Math 

16.92 

6.48 

Quick  Sort 

5.27 

3.02 

All  test  results  in  seconds.  Tests  were 
performed  on  an  IB.M  PC/AT  equipped  with 
an  80287  coprocessor  and  an  8 Ml  k clock. 


Microsoft*  (QuickBASIC 


Fv  more  informatioii  or  the  name  of  jour  nearest 
.Mkrasoft  dealer,  call  (800)  426-9400.1n  Mashiogton 
State  a^  Ala^caD  (206)  882-8()60.  In  Cana^ 
call  (416)  673-7638. 

Microsoft  and  the  Microsoft  logo  are  registered 
trademarks  and  CodeV'iew  is  a tradem^  of 
Microsoft  Corporation.  SuperKey  and  ^delUck  are 
registered  trademarks  of  Boriand  Intanaticxial,  Inc 
ProKey  is  a trademaric  oTRoseSoft.  IB.M  is  a regis- 
tered trademark  of  IntematkxiaJ  Business  Machines 
Cerporation. 


Programming  is  easier  with  the  built-in  editor 
that  searches  foraUerrws,  letting  you  correct  them 
and  recompile  vnthout  leaving  the  programming 
environment 


Pinpemt  errors  by  tracing  throu^  your  source 
code  with  the  inte^ted  debugger.  You  can  set 
breakp(mts  and  observe  the  contents  variables. 


H/ncmsM' 


■ 1-2-3  ADD-INS 


1-2-3  Report  Writer 

One  popular  worksheet  support  program  is 
Lotus  Development  Corp.’s  1-2-3  Report 
Writer,  a package  that  uses  existing  work- 
sheet databases  to  produce  custom  output. 
This  program  adds  significant  features  to 
/-2-i-based  database-management  appli- 
cations, including  spreadsheet-style 
menus,  four-level  sort,  easy  printer  con- 
trol, painless  query  constmction,  and  auto- 
matic mailing  label  generation.  You  can 
display  a report  on  the  screen,  send  it  to  a 
text  file,  or  print  it  on  a printer.  A broad  va- 
riety of  printers  is  supported  through  a 
/-2-i-type  printer  driver,  which  is  initial- 
ized with  an  install  utility. 

There  are  some  constraints  that  are  best 
handled  during  worksheet  database  de- 
sign. These  include  a maximum  field 
width  of  50  characters  (20  digits  for  nu- 
meric fields)  and  a maximum  of  100 
fields.  Only  single-line  field  labels  are  sup- 
ported, and  reports  that  require  mote  than 
one  printed  line  per  record  ate  awkward,  at 
best.  Moreover,  you  can’t  view  a work- 
sheet from  within  Report  Writer.  If  you 
need  some  information  from  the  work- 
sheet to  create  the  desired  report,  you’ll 
have  to  quit  Report  Writer  and  load  1-2-3. 
Also,  the  program  will  work  only  with  da- 
tabase-format worksheets.  In  the  main. 


FACT 


FILE 


I-2-S  Report  Writer 
Ixitus  Development 
Coq). 

55  Cambridge  Pkwy. 
Cambridge.  MA  02142 
(617)577-5500 
list  Price:  S150 
Requires:  256K  RAM. 
1X)S  2.0  w later,  worksheets  compatible 
with  Lotus's  I-2-3.  Kelea.ses  I A.  2.0.  or  lat- 
er, oxSymphony  I.Oorlatcr. 

In  Short:  A menu-driven  report  generator 
ft>r  Laitus-compatiblc  wiirkshects.  Has  stimc 
minor  inconveniences,  but  it  gives  the  work- 
sheet envinmmeni  the  kind  of  database  sup- 
port you  probably  thought  you  were  buying 
with  the  spreadsheet  software.  For  database- 
only  applications,  dedicated  DBMS  pack- 
ages are  available  with  more  features  at  a low- 
er cost.  Copy  protected. 

ci^LE  699  ON  R£.^R  SERVICE 


attribute 

Hane  Data  Totals  Footer 

:tpply  attribute  to  report  header 

1-2-3  Report 

V/riier  lets  you  add 

COHl’AHV  SA1.15:  RE1*0KT 

headers  and 
footers  to  a report 
easily.  You  can 
also  specify  a wide 

KfXdON  AUG  NO  SALES 

range  of  printer 
attributes  for  the 
header,  footer, 
fieldname,  or  field 
data  information. 

■fAlfTT  Destination  Go  Test-Pattern  Quit 
Zutitrol-Printingi  Page-flargins.  ftecorJ-Lagout.  Nailing-Labels, 


Totals.  Quit 


Destination:  Display 
Report  na#*:  **  Now  »» 
Fields  in  database:  3 
Fields  in  report:  3 
Sort  kevs: 

««  None:  Uorkshecl  order  »» 


Break  field: 

««  None  »» 

Nunber  of  copies:  1 
Query  selected?  No 
Printer:  Okidata  Nicroline  S3 
Starting  page  nunber:  1 
Ending  page  nunber:  SSSS 


! 1 

1 

1 

1 

i . , 

i 

1 

1-2-3  Report 
Writer'^  initial 
/Print  command 
screen  presents 
you  with  a variety 
of  options  for  your 
report  preparation 
and  presentation, 
including  page 
layout,  margins, 
and  intended 
destination. 


(XMPnNY  SAt.ES  RKi’OKT 


h;i  R})GI0N  AUG  no  sales 

wkers,  John  Sonth  Sld.ZSS 

Baker,  San  Central  $15,612 

Chilton.  Susan  South  $16,158 

Dilbert,  Franklyn  North  East  al3,819 

Tango.  Likado  Central  $ 9,636 


|End  of  report,  press  any  key  to  continue 


This  sample  report 
generated  with 
1-2-3  Report 
Writer  is  based  on 
a sales 
performance 
worksheet.  You 
can  display  a 
completed  report 
on  the  screen,  save 
it  as  a text file,  or 
settd  it  to  the 
printer. 
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Saveyourself 

athousandwonds. 


To  a project  manager,  nothing’s  more  important  than 
good  communications. 

That's  why  we  created  Primavision'”  as  the  graphics 
complement  to  Primavera  Project  Planner,*  Finest  Hour™ 
and  Microsoft®  Project  3.0.  Primavision  lets  you  present 
your  project  with  crisp,  clear,  boardroom-quality  graphics 
— i-j  networks,  bar  charts  and  time-scaled  precedence  logic 
diagrams. 

Summarize  an  entire  project  on  a single  page 

Take  our  summary  bar  chart  above.  Multiple  activities 
are  consolidated  into  a single  bar  for  each  manager, 
while  bars  are  grouped  by  phase.  Completed,  underway 
and  critical  activities  are  highlighted;  progress  is  shown 
thermometer  style. 

Start  and  finish  dates  (early  and  late)  are  summarized 
for  all  activities  included  in  each  bar.  Work  and  non-work 
intervals  of  the  component  activities  are  differentiated  by 
the  width  of  the  bar.  Target  dates  are  flagged  as  triangles. 

And  that’s  only  one  sample  of  what  Primavision  can 
provide.  Just  decide  what  you  want  to  show  and  how  you 
want  to  show  it.  Primavision  does  the  rest,  picture  perfect. 

For  more  information  or  the  name  of  a dealer  in  your 
area,  contact  Primavera  today. 

Primavision.  It  can  save  you  a dozen  questions. . . 
and  a thousand  words. 


Project  management  software 
1 that  works  as  hard  as  you  do. 


PRIMAVERA  SYSTEMS.  INC. 


Two  Bala  Plaza  • Bala  Cynwyd.  PA  19004  • f215)  667-8600  • Telex:  910  997  04M 
Primavera  project  management  software  is  available  for  MS-DOS  and  VAX  enviionment.s. 


■ 1-2-3  ADD-INS 


however,  1-2-3  Report  Writer  solves  the 
problems  associated  with  extracting  work- 
sheet database  information. 

As  a Lotus  product.  Report  Writer  uses 
the  familiar  /-2-J-style  menus  and  com- 
mand sequences.  There  are  some  enhance- 
ments. such  as  pop-up  vertical  menus,  that 
make  it  even  easier  to  use  in  some  ways 
than  1-2-3.  Compared  with  raw  1-2-3, 
worksheet  database  reports  are  a breeze 
with  Report  Writer.  After  you  specify  the 
worksheet  or  name  the  worksheet  range 
you  want  to  use,  the  available  database 
fields  are  displayed  in  the  same  order  and 
at  the  same  width  as  in  the  worksheet.  You 
can  use  a full-screen  editor  to  change  field 
length  (up  to  50  characters  maximum),  de- 
lete fields  from  the  display,  and  rearrange 
the  field  order.  None  of  these  changes  af- 
fects worksheet  data.  You  can  set  up  break 
fields  to  group  report  data  logically,  and 
you  can  generate  summaries  and  numeric 
sums  virtually  anywhere  in  the  report.  The 
query  procedure  is  straightforward  and 
supports  multifield  compares  in  addition  to 
Boolean  logic  structures. 

PRINTER  CONTROL  Printer  control, 
a problem  for  many  users  of  1-2-3,  is  easy 
with  1-2-3  Report  Writer.  Everything  is 
selected  from  a menu  or  features  screen, 
including  compressed  print.  You  can  se- 
lect multiple  report  copies,  and  you  can  tell 
the  report  generator  which  pages  to  print. 
You  can  also  use  databa.se  fields  that  don’t 
appear  in  the  report  as  search  criteria  or 
break  fields. 

The  software  is  packaged  and  docu- 
mented in  the  1-2-3,  Release  2,  style.  Op- 
eration is  mainly  intuitive.  Most  users 
should  be  able  to  produce  meaningful  re- 
ports without  reading  the  manual  beyond 
the  installation  instractions.  With  1-2-3 
Report  Writer  your  / -2-3  worksheet  data- 
bases can  become  truly  useful  and  flexible 
as  well. 

Don’t  buy  the  1-2-3  and  Report  Writer 
combination  for  their  databa.se  features, 
however.  At  a total  suggested  retail  price 
of  nearly  $650,  you’d  be  paying  an  ex- 
tremely high  price  for  what  amount  to  only 
moderate  database  features.  If  you  already 
have  1-2-3  and  you’d  like  to  use  it  for  fairly 
sophisticated  database  applications,  how- 
ever. Report  Writer  is  a good  addition  to 
your  software  arsenal. 
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Quickcode  for  1-2-3 

It  has  been  estimated  that  only  about  S per- 
cent of  1-2-3  users  are  proficient  enough 
with  the  software  to  use  macro  program- 
ming regularly.  If  you  are  conversant  with 
any  computer  language,  then  1-2-3  pro- 
gramming isn't  too  difficult,  but  for  begin- 
ners it  can  be  a lot  harder  to  leam  than  BA- 
SIC or  even  dBASE  ///-type  code.  Fox  & 
Geller's  Quickcode  for  1-2-3  is  an  excel- 
lent choice  for  anyone  who  wants  to  get 
more  out  of  the  1-2-3  environment.  With 
this  RAM-resident  package,  instead  of 
struggling  to  write  worksheet  macros  to 
conduct  repetitive  tasks,  you  simply  step 
through  the  commands  once,  and  Quick- 
code writes  the  macro  for  you. 

The  Quickcode  buffer  can  record  up  to 
1,000  1-2-3  keystrokes.  That  doesn’t 
translate  to  1,000  macro  commands  be- 
cause some  commands  require  more  than 
one  keystroke.  The  {up}  command,  for  ex- 
ample. uses  four  keystrokes,  and  the  {left} 
command  takes  six.  This  is  actually  an  am- 
ple amount  of  storage,  however,  because 
you  can  write  a set  of  accumulated  key- 
strokes into  the  worksheet  at  any  time, 
then  start  over  again  with  another  key- 
stroke sequence.  The  resulting  worksheet 
macros  can  be  given  English  names  for 
easy  execution. 

Using  the  Quickcode  Leam  mode,  you 
can  play  back  the  stored  keystrokes  with- 
out writing  them  into  the  worksheet.  This 


FACT 


FILE 


Quickante  for  I •2-3 
Ft>x&GeUer  Inc. 

6(>4  Market  St. 

EltnwixKJ  Park.  NJ 
07407 

(20I)794-8K»3 
List  l*rice:  $149 
R«|ulres:  384K  RAM. 
DOS  2.0  or  later.  Lotus’s  1-2-3.  Release  2.  or 
later.  (Uses  appn>xiniaiely  1 26K  of  RAM  in 
atkJitHjn  to  mernor}  used  by  / -2- J . ) 

In  Short:  A RAM-resident  utility  that  in- 
stalls with  1-2-3.  Release  2.  to  enhance 
I-2-3\ macro  pn>gran)ming  capability.  A 
must  add-on  for  anyone  seriously  using  1-2-3 
worksheets,  whether  a mivicc  ik  experienced 
pnigramnjcr  Not  copy  protected. 


This  database 
input  screen  is 
generated 
automatically  by 
Quickcode  after 
you  complete  the 
database 
definition 
operation.  All  the 
macros  required  to 
do  this  work  can 
be  created  in  10 
minutes. 


This  Quickcode 
Edit  window  shows 
sample  macro 
code  to  set  the 
column  width  at 
ten  characters  for 
columns  A toE. 
1-2-3  menu 
commands  are 
entered  the  same 
way  as  if  you  were 
writing  the  macro 
manually. 


Note  the 
conversion  of 
dBASE-ope  code 
to  I -2-3  code  in 
this  macro 
program  created 
by  Quickcode.  The 
program  asks  for 
the  name  the 
created  macro 
during  the  write- 
to-worksheet 
operation. 
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feature  is  handy  for  creating  temporary 
macros  during  worksheet  design,  for  ex- 
ample. to  set  a series  of  column  widths  or 
install  labels.  You  can  either  use  the 
Quickcode  menu  to  Echo  learned  key- 
strokes, or  use  the  Ctrl-E  command. 

Another  useful  feature  permits  you  to 
store  worksheet  keystrokes  on  disk  or  disk- 
ette in  a macro  library  that  is  separate  from 
the  current  worksheet. 

If  Quickcode  stopped  there  you  could 
probably  justify  the  cost.  But  this  handy 
package  also  includes  a credible  text  editor 
that  you  can  use  to  write  conventional 
1-2-3  macros  or  programs  in  Quickcode'^ 
PLyi23  programming  language.  This  lan- 
guage supports  such  dBASE-type  features 
as  DO  WHILE  loops,  memory  variables, 
and  IF-THEN-ELSE  constructs.  You 
write  1-2-3  programs  in  a convenient  lan- 
guage. then  have  Quickcode  convert  this 
code  into  1-2-3  macros.  One  convenience 
this  feature  offers:  You  don't  have  to  in- 
clude curly  brackets  ({ })  in  1-2-3  com- 
mands, but  during  the  macro  creation  pro- 
cess, Quickcode  adds  them  as  necessary. 

You  can  also  combine  PL/ 1 23  language 
and  conventional  1-2-3  macro  commands 
within  the  same  Quickcode  program.  But 
wait,  there’s  more!  Quickcode  facilitates 
your  I -2-3  database  and  data  entry  applica- 
tions with  a forms  generator.  Using  the 
Quickcode  edit  window  you  can  specify  a 
database  structure,  including  database 
name  and  field  labels.  The  forms  generator 
then  creates  a 1-2-3  database  area  and  in- 
put screen.  A custom  menu  area  and  sup- 
porting macro  code  are  generated  to  permit 
you  to  Add  records  to  the  database, 
Browse  the  database.  Save,  and  Sort.  This 
facility  almost  makes  1-2-3  a viable  data 
management  tool. 

It  can  take  10  minutes  or  more  for 
Quickcode  to  write  the  macros  required  for 
even  a simple  database,  but  these  are  com- 
plex, error-checking  macros  that  could 
take  hours  to  write  from  scratch.  Because 
of  limitations  of  the  worksheet  environ- 
ment, a database  application  operates  very 
slowly  and  lacks  the  extended  features  of  a 
dBASE  III  application,  but  with  Quickcode 
even  novices  can  generate  1-2-3  databases 
and  use  them.  For  the  serious  worksheet 
user,  Quickcode  is  a better  choice  as  an  en- 
hanced user  interface  than  Lotus  Develop- 
ment Corp.’s /ML. 


WORD 
PROCESSING 
WITH  1-2-3 


In  their  early  days,  "integrated”  spread- 
sheet packages  were  touted  as  supporting 
text-handling  or  word  processing  features. 
As  serious,  low-cost  text-handling  .soft- 
ware became  available,  we  didn’t  hear 
about  this  aspect  of  spreadsheets  anymore. 
And  with  good  rea.son.  Although  Lotus’s 
1-2-3  can  manipulate  text  entries  to  pro- 
duce worksheet  documentation  or  even 
short  letters,  a spreadsheet  package  does 
not  a word  processor  make. 

1-2-3  does  include  some  convenient 
text-handling  feaWres,  however,  that  can 
offer  useful  enhancements  to  a financial  or 
database  worksheet.  Obviously,  you  can 
enter  long  labels  in  any  worksheet  cell , and 
as  long  as  the  cells  to  the  right  of  the  cell  of 
origin  are  vacant,  the  text  displays  across 
the  screen  as  in  a word  processor. 

FITTING  TEXT  TO  A CELL  If  you  use 
the  AVorksheet  Column  Set  Width  com- 
mand sequence  to  enlarge  a column,  then 
each  cell  entry  occupies  a single  cell,  and 
you  don’t  have  to  be  concerned  about  adja- 
cent cell  contents.  Cell  labels  can  be  up  to 
240  characters  long,  and  you  can  move  the 
information,  one  cell  or  a group  of  cells  at 
a time.  The  1-2-3  Eidit  key  (F2  on  the  IBM 
PC)  enables  you  to  edit  this  line  of  text  us- 
ing conventional  text-editing  keys.  This 
feature  gives  you  a relatively  simple  line- 
oriented  text  processor  as  part  of  the 
1-2-3  application. 

You  can  use  the  /Range  Label  Right 
command  to  right-justify  the  text  in  a 1-2-3 
cell  or  range  of  cells,  but  the  effect  is  not 
the  same  as  that  produced  by  right-justify 
commands  in  a word  processor.  In  1-2-3 
any  right-justified  text  is  actually  dis- 
played and  printed  flush  right  with  the  left 
margin  ragged.  A more  useful  1-2-3  text- 
handling feature  is  the  /Range  Justify  com- 
mand. This  sequence  lets  you  specify  a 
column  or  range  of  columns,  and  1-2-3  ad- 
justs the  text  withinlhe  range  to  fit  within 
the  width  of  the  cell  of  origin. 


Suppose,  for  example,  you  have  u.sed 
the  /Worksheet  Column  Set-Width  com- 
mand to  adjust  the  width  of  column  A 1 to 
60  characters.  Now  you  enter  a few  rows 
of  text  into  this  column,  but  because  it  is 
difficult  to  tell  precisely  where  to  stop  text 
entry  to  .stay  within  the  specified  column 
width,  some  of  the  information  spills  over 
into  adjacent  cells.  With  /Range  Justify, 
however,  you  can  force  the  data  to  fit  in- 
side the  60-character  width  of  column  A 1 . 

As  with  most  1-2-3  applications,  mac- 
ros can  make  word  processing  in  1-2-3  a 
lot  easier.  Here’s  a simple  text-handling 
macro  that  uses  the  /Range  Justify  com- 
mand to  turn  1-2-3  into  a simple,  word- 


wrapping  text  editor: 

A B 

C 

1 \Z  > 

/wcs65- 

2 Text > 

{editH?}- 

3 

/rj  - 

4 

{end}{down} 

5 

{text} 

6 

This  is  an  example  of  how  a macro  pixv 
gram  can  expand  the  usefulness  of  a stan- 

dard  1-2-3  command 

sequence.  Enter  this 

macro  exactly  as  shown,  starting  in  cell 
Cl.  Be  careful  to  enter  the  (tilde) 
characters  as  shown.  This  is  1-2-3's  sym- 
bol for  the  Return  key,  which  is  an  impor- 
tant part  of  many  spreadsheet  commands. 
Use  /Range  Name  Create  to  name  cell  Cl 
“Backslash  Z”  (\Z)  and  cell  C2  “Text”. 
The  \Z  and  Text  labels  in  cells  B 1 and  C I 
arc  used  as  part  of  the  macro  documenta- 
tion to  show  the  names  associated  with 
each  cell. 

To  use  this  text-handling  macro,  place 
the  highlight  cursor  over  the  worksheet 
cell  where  you  want  to  begin  text  entry  and 
push  Alt-Z.  The  first  line  in  the  maero  is- 
sues the  /Worksheet  Column  Set-Width 
command  and  changes  the  current  column 
to  65  characters  wide,  a convenient  print- 
ed-page width.  Next,  the  {Edit}  command 
puts  the  software  into  Edit  mode,  the 
equivalent  of  pressing  the  F2  key,  and  then 
enters  a macro  data  entry  mode  ({?}). 

While  you’re  in  Edit  mode,  the  infor- 
mation you  type  appears  in  1-2-3's  edit 
window  at  the  top  of  the  sereen.  You  ean 
use  standard  text-editing  keys  to  modify 
any  text  entered  while  in  this  mode.  When 
you  press  Return  at  the  end  of  the  line,  the 
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Run  OS/2  on  Your  PC? 


Snapon  640li 
I6*bil  AT  mcmorv 
and  S20K  EMS 
I (AboyfEoanC*) 

I mcmorv:  rasy  to 
I iipfcradr  lo  4 nic|;a- 
byiM  on  card 


irconfiKurablc  BIO^ 


Conrtrciion  for  up 
lo  l€  tnrsabyics  of 
AT  and  EMS  memory 


Yes,  with  SOTA’s  MotherCard  5.0! 


SOTA  ’«  MotherCfird  5.0  turns 
your  simple  PC  or  XT  a 
superlative  AT  without 
obsolescence.  Now  available 
for  under  $1 000. 

Although  your  familiar  PC  or  XT 
programs  will  run  up  to  7 to  10  times 
faster,  the  MotherCard  is  no  ordinary 
accelerator  board.  This  easy-to-install, 
286-based  card  allows  you  to  upgrade  to 
an  AT  without  sacrificing  your  existing 
investment  in  software  and  hardware 
including  all  add-on  boards  and  RAM  on 
the  system  board. 

The  1 MB  of  memory  comes  standard, 
including  320  KB  of  EMS  memory.  This 
1 MB  can  be  expanded  up  to  16  MB  with 
the  purchase  of  our  optional 
Dau  ghterCard. 

The  MotherCard  5.0  is  the  board  with  a 
future.  At  SOTA,  the  word  “obsolete"  is 
not  in  our  vocabulary,  and  it  shows  in 
our  design.  The  MotherCard  5.0  contains 
an  ingenious,  battery-backed, 
reconfigurable  BIOS  which  allows  for  an 
easy  upgrade  for  a new  BIOS,  thus 
ensuring  full  compatibility  for 
tomorrow’s  applications  - including 
Microsoft  OS/2. 

So  while  all  those  other  accelerator/turbo 
boards  take  an  early  retirement,  the 
MotherCard  5.0  will  still  be  working  • we 
even  guarantee  it: 


SOTA  unconditionally  guarantees  the 
MotherCard  5.0  against  defects  of 
workmanship  or  any  compatibility 
problems.  We  will  gladly  replace  any  card 
or  refund  your  money  in  full  if  you  return 
it  within  30  days  after  receipt. 


MotherCard  S.O 
Standard  Features: 

• 8 MHz  80286  on  board, 

(also  available  at  10  & 12.5MHz) 

• 80287  socket 

• AT  compatible  real  time  clock 

• Re-configurable  BIOS  in  static  RAM 
and  EPROM 

• 640  KB  for  DOS  & 320  KB  for  EMS. 
expandable  to  16  MB 

• Software  includes:  RAM  Disk, 

Disk  Cache,  and  Print  Spooler 


STATE  OF  THE  ART  TECHNOLOGY™ 

.SOTA  TECHNOLOGY.  INC. 

6.57  N.  Pasioria  Avc..  Sunnyvale.  CA  94086 


Major  Software  and  Hardware 

that  runs  with  the 
SOTA  MotherCard  5.0: 


• PC-DOS&  MS-DOS 

• SCO  Xenix  86,  Xenix  286 

• DRI  Concurrent  DOS  5.0 

• Novell  Advanced  Netware 

• 3Com  3^  Network 

• DCA  Irma  3270  Emulator 

• EGA  & EGA  Monitors  of  all  kinds 

• LOTUS  1-2^  and  Symphony 

• Afihton-lhte  dBase  HI  Hus, 
Multimate 

• Microsoft  Windows,  Word 

• Protected-mode  software,  IBM  VDisk, 
Oracle's  Professional  Oracle 

With  Reconfigurable  BIOS, 

MotherCard  5.0  will  support 
Microsoft  OS/2 


Dealers:  It  is  time  to  upgrade  the  PC/XT 
you  sold  to  your  early  customers,  and  the 
MotherCard  5.0  will  make  them  very 
happy. 

TO  ORDER,  CALL  800-237-1713 
In  California,  call  408-245-3366. 


Trademarks:  All  products  mentioned  are  trademarks  of  their  respective  manufacturers.  SOTA.  MotherCard  5.0  and  DaughlerCard  are  trademarks  of  SOTA  Technology,  Inc. 
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next  macro  command  sequence,  which  is- 
sues the  /Range  Justify  command,  is  exe- 
cuted. This  breaks  the  text  at  the  space 
nearest  to  the  current  cell  boundary,  which 
is  65  characters  in  this  example. 

The  {End}  {Down}  sequence  next  in  the 
macro  moves  the  highlight  cursor  down  to 
the  fust  blank  line  in  the  worksheet  so  that 
you  can  continue  data  entry.  The  {End} 
{Down}  sequence  is  used  instead  of  a sim- 
ple {Down}  because  you  can  enter  up  to 
240  characters  in  a single  edit  window, 
which  would  take  up  nearly  four  65-char- 
acter lines. 

The  final  command  in  cell  C5  starts  the 
macro  over  again  at  cell  C2,  the  cell  la- 
beled “Text”.  If  you  are  using  Release  I A 
of  1-2-3,  change  this  last  command  to 
/XGText. 

There  is  one  slight  problem  with  this 
macro.  If  you  enter  fewer  than  65  charac- 
ters in  any  one  line,  the  {End}  {Down}  se- 
quence will  send  the  cursor  to  the  last  cell 
in  the  worksheet.  If  this  happens,  enter  the 
sequence  {Up  Arrow}  {End}  {Up 
Arrow}  {Edit}  to  return  to  the  last  line  of 
text.  As  long  as  you  enter  at  least  65  char- 
acters on  each  line,  this  macro  gives  1-2-3 
at  least  some  word  processing  power. 

Why  would  you  want  text-handling 
features  of  this  type  in  a 1-2-3  worksheet? 
For  worksheet  documentation,  for  one 
thing.  Far  too  many  worksheet  designers 
neglect  the  chore  of  documenting  their 
work — possibly,  in  part,  because  text  ma- 
nipulation in  1-2-3  is  a little  cumbersome. 
This  text-handling  macro  helps  ease  that 
problem.  Of  course,  you  can  use  word  pro- 
cessing software  for  this  task,  then  import 
the  finished  text  document  into  1-2-3. 
Simply  save  your  word  processor  docu- 
ment as  an  ASCII  text  file,  then  load  1-2-3. 
Place  the  highlight  cursor  where  you  want 
the  text  to  appear,  then  issue  the  /Filelm- 
port  Text  command  and  specify  the  text 
filename.  Each  line  of  the  text  file  will  oc- 
cupy a single  worksheet  cell  as  a long  label 
entry.  You  can  then  increase  the  cell  width 
to  an  appropriate  size  and  issue  the  /Range 
Justify  command  to  improve  the  appear- 
ance of  the  imported  text,  if  necessary. 

MERGING  DATABASE  TEXT  You 

may  also  want  to  merge  the  contents  of  a 
1-2-3  database  with  worksheet  text.  This  is 
a good  application  for  printing  multiple 


memos  or  form  letters  driven  from  a data- 
base name  and  address  file.  Consider  the 
database  sample  in  Figure  1 . With  /-2-5’s 
@Index  function,  you  can  merge  the  data- 
base information  with  a memo  or  letter  that 
is  customized  for  each  recipient.  The  ©In- 
dex function  takes  the  form 

©INDEX! range, column, row) 

and  returns  the  contents  of  the  cell  speci- 
fied by  the  intersection  of  column  and  row 
within  the  worksheet  range.  The  range  is 
the  entire  databa.se  area  you  are  working 
with.  In  Figure  1 it  would  be  B2..D6.  In 
this  function  the  first  column  is  column 
zero  and  the  first  row  is  zero.  To  display 
the  first  database  name  in  a worksheet  cell, 
you  would  enter 

@INDEX(B2. .D6,B2, 1) 

You  can  display  just  the  last  name  by  com- 
bining the  @Mid  string  function  with  the 
©Index  function.  1-2-3'%  @Mid  function 
is  analogous  to  BASIC’s  @MID$  func- 
tion. Also,  use  1-2-3'%  ©Find  function  to 
specify  the  number  of  characters  to  display 
by  searching  for  the  comma  in  the  reverse 
name.  The  last  name  in  the  first  database 
record  in  Figure  1 can  be  displayed  with 
the  following  cell  entry: 

9HIO{9INDEX(B2. .D6,B2,0) ,0 , BriNOl* , - ,B2,0} ) 

You  can  display  the  name  in  first-name/ 
last-name  sequence  with  the  following 
string  concatenating  cell  entry: 

MIO[0IHOEX(B2.  .DG,B2,f)  ,BF1N0(*  , *,B2 ,1}  x2,  B9)  G*  'G 

0MID[PINDEXIB2,.D6,B2,» ,B , BFIND ( * , ‘.BX ,0) ) 

(The  long  entry  in  this  example  is  split  for 
clarity.)  In  a worksheet  environment  you 
would  enter  the  entire  function  string  in  a 
single  cell.  You  can  merge  other  entries  in 
this  database  with  text  by  modifying  the 
©Index  function  to  reflect  the  proper  row 
and  column  within  the  database  range. 

Suppose  you  have  a name  and  address 
database  that  occupies  the  range  B2..I40, 
which  is  named  “NAD”  and  created  by 


the  sequence  /Range  Name  Create  NAD. 
Figure  6 shows  the  record  structure  for  this 
sample  database.  Note  that  when  you  use 
the  ©Index  function  you  don’t  have  to  ex- 
pand the  cell  widths  in  the  database  area  to 
display  the  full  cell  contents.  During  a 
print  operation,  however,  you  must  speci- 
fy a range  that  includes  the  full  data  you 
want  printed.  In  other  words,  if  your  letter 
originates  in  column  AA,  but  portions  of 
it — including  the  name  and  address — spill 
over  into  AD,  you  must  include  column 
AD  in  your  print  range  or  the  printed  copy 
will  be  truncated. 

DISPLAYING  RECORDS  In  order  to 
display  the  complete  name  and  address  for 
the  first  entry  in  the  database,  simply  use 
the  sequence  of  1-2-3  functions  that  is 
shown  in  Figure  7. 

In  Figure  7 we  have  used  the  single-cell 
named  range.  Row — here  cell  AGl — to 
store  the  row  or  database  record  to  display. 
By  changing  the  value  of  the  Row  work- 
sheet cell,  you  can  sequentially  display  all 
of  the  names  and  addresses  stored  in  the 
database. 

Place  this  sequence  of  functions  at  the 
proper  place  for  an  address  in  a letter  you 
generate  with  word  processor  text  import- 
ed into  1-2-3  or  by  using  1-2-3'%  text-han- 
dling features.  You  then  can  either  print 
the  letter  manually,  changing  the  value  of 
the  Row  pointer  each  time,  or  write  a mac- 
ro that  increments  the  Row  counter  and 
prints  the  worksheet  range  that  contains 
the  form  letter.  Note  that  when  you  com- 
bine a normal  text  string  with  a string  for- 
mula as  shown  in  cell  AA9,  in  Figure  7, 
you  must  enclose  the  string  in  quotes  and 
precede  it  with  a plus  sign. 

U.se  the  /Range  Format  command  se- 
quence to  display  the  date  in  cell  AA7  in 
one  of  1-2-3'%  standard  date  formats. 

Recently,  a number  of  third-party  prod- 
ucts designed  to  help  you  with  text-han- 
dling functions  in  1-2-3  have  appeared  on 
the  market.  Reviews  of  four  such  prtxJucts 
follow. 


Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

BC  D E FGHI 

1 L_Naine  F_Naine  Title  Company  Address  City  State  Zip 

2 
3 
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Figure  6:  Sample  name  and  address  database. 
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AA  AB  AC  AD  AE  AF  AG 

1 9lNDBX(NAD,0,Row) *&§INDEX (NAD, 1 , Row)  1 

2 0INOEX (NAD, 2 , Row) 

3 0INDEX(NAD,3,Row) 

4 @INDEX(NAD,4,R0W) 

5 eiNDEX(NAD,5,Row) *&eiNDEX (NAD,7 ,Row) &”  "&@INDEX(NAD,7 ,Row) 

6 

7 §NOW 

8 

9 4*Dear  *4eiNDEX (NAD,1 ,Row) * 

10 

11  ((TEXT  OF  LETTER  STARTS  HERE]] 

12 
13 

iiiiiiiiiiiiiiiliililiiliiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiniiii 


Rgure  7:  Name  and  address  display. 


4-Word 

Turner  Hall’s  4-Word  is  one  of  the  first 
fully  functional  word  processor  add-ins  for 
Release  2 of  1-2-3.  Using  the  Lotus  Add- 
In  Manager  to  attach  directly  to  1-2-3,  it 
becomes  an  integral  part  of  the  Lotus  soft- 
ware and  makes  word  processing  in  1-2-3 
much  easier  to  accomplish . 

Once  it  is  installed,  4-Word  is  accessed 
with  a user-specified  function  key  se- 
quence that  permits  smooth  switching  be- 
tween sprea^heet  manipulation  and  word 
processing  functions  at  will.  You  can  even 
install  4-Word  so  that  when  you  start 
1-2-3,  the  word  processor  is  the  default  op- 
erating environment. 

In  effect,  4-Word  uses  the  same  cell 
matrix  as  1-2-3.  The  difference  is  in  the 


FACT 


FILE 


4-Wonl 

Turner  Hall  Publishing 
10201  Torre  Ave. 
Cupertino,  CA  95014 
(800)556-1234 
List  Price;  $99.95 
Requires;  320K  RAM, 
DOS  2.0  or  later,  Lotus's 
J-2-3,  Release  2,  or  later.  (4-Word  uses  60K 
RAM  in  addition  to  DOS  and  1-2-3  require- 
ments.) 

Ill  Short;  RAM-resident  word  processing 
software  that  works  with  Lotus's  1-2-3,  Re- 
lease 2,  or  later.  Text  is  stored  in  a single  col- 
umn of  a 1-2-3  worksheet  as  a left-aligned  la- 
bel, but  4- Word  provirles  a user  interface  that 
emulates  a word  processing  envirormrent. 
Can  share  numeric  or  other  data  with  a 1-2-3 
worksheet.  Not  copy  protected. 
crrkCi.£saeoNtrEj>DEnsErrviCECAHD 


way  the  data  is  displayed  and  accessed. 
Text  created  in  the  4-Word  environment  is 
actually  entered  into  the  current  1-2-3 
worksheet  column  as  a left-aligned  label. 
Any  worksheet  data  that  was  entered  in  the 
same  column  appears  in  the  text  environ- 
ment of  4-Word,  but  you  can’t  edit  or  ma- 
nipulate anything  except  label  entries.  Nu- 
meric data  is  locked,  and  you  can't  touch  it 
until  you  use  your  switch  sequence  to  re- 
turn to  the  worksheet. 

4-Word  lets  you  use  I-2-3's  environ- 
ment to  store  and  manipulate  text  entries;  it 
also  adds  such  desirable  features  as  setting 
bold  and  underlined  text.  Because  4-Word 
and  1-2-3  are  tightly  coupled,  you  can  in- 
sert text  within  a worksheet  to  create  let- 
ters, reports,  or  worksheet  documentation. 
You  can  establish  a restrict  range  within 
4-Word  to  limit  the  worksheet  affected  by 
the  word  processor.  Otherwise,  4-Word 
has  full  run  of  the  worksheet  and  will 
bump  down  information  from  the  column 
of  origin  into  lower  rows,  which  is  not  al- 
ways a good  feature  since  it  could  misalign 
the  horizontal  worksheet  cells. 

MAIL-MERGE  One  of  the  most  useful 
features  of  4-Word  is  the  automatic  mail- 
merge  function.  The  software  can  merge  a 
1-2-3  name  and  address  database  with  a 
text  document  and  print  personalized  let- 
ters. A clue  to  the  close  relationship  be- 
tween I -2-3  and  4-Word:  the  text  print  op- 
eration uses  1-2-3’s  /Print  Printer  option. 
4-Word  itself  has  no  built-in  print  utility. 
You  can  import  data  from  other  files  by  us- 
ing 1-2-3's  file  import  utility.  You  can  at- 
tach specified  worksheet  ranges  ouLside 
the  word  processor’s  cell  of  origin  to  the 
text  document,  but  when  you  do,  4-Word 


marks  the  worksheet  range  in  such  a way 
that  some  spreadsheet  /Data  Query  opera- 
tions may  not  work  properly.  If  you  forget 
to  set  the  restrict  range  properly,  a merge 
operation  can  move  worksheet  cells 
around,  causing  other  database  operations 
to  malfunction. 

4-Word  offers  most  of  the  features  you 
would  expect  from  a modem  word  pro- 
cessing package,  including  such  text  en- 
hancements as  bold,  underline,  super- 
script, subscript,  italics,  and  more.  You 
can  center  and  right-justify  text,  as  well  as 
combine  files  from  other  1-2-3  files  or  oth- 
er word  processors.  4-Word  uses  Lotus- 
style  menus  for  nearly  all  operations,  and  it 
is  so  closely  related  to  1-2-3  that  most  op- 
erations are  intuitive  for  experienced  users 
of  1-2-3.  Any  text  created  in  the  text  envi- 
ronment also  appears  in  the  linked  work- 
sheet when  you  return  to  the  spreadsheet 
environment. 

The  bottom  line  on  4-Word  is  that  while 
integrating  1-2-3  with  word  processing 
sounds  like  a fine  idea,  this  implementa- 
tion isn’t  a particularly  slick  one.  For  one 
thing,  you  have  to  switch  back  and  forth 
between  the  text  and  spreadsheet  environ- 
ments if  you  want  to  make  changes  to 
worksheet  information  that  is  integrated 
with  the  text.  By  comparison,  Lifetree’s 
Words  & Figures  handles  the  word  proces- 
sor/worksheet link  much  more  smoothly 
by  letting  you  to  make  changes  to  work- 
sheet data  in  either  the  text  or  spreadsheet 
modes.  With  Words  A Figures,  changes 
made  to  cells  in  one  environment  are  re- 
flected in  the  other  environment. 

Moreover,  4-Word  implements  its  text 
enhancement  features  in  an  old-fashioned 
manner.  Underlined  text,  for  example,  is 
marked  at  the  beginning  with  a solid  trian- 
gle and  the  letter  u and  at  the  end  with  an- 
other solid  triangle.  Bold  text  and  other  en- 
hancements are  implemented  in  the  same 
way.  These  formatting  characters  also  ap- 
pear in  the  worksheet  when  you  switeh  out 
of  the  text  environment.  Most  modem 
word  processing  products  hide  such  print 
attributes  so  they  don’t  interfere  with  the 
screen  display. 

To  conduct  such  operations  as  right- 
justifying  or  centering  text,  you  must  insert 
a “format  line”  on  the  line  above  the  be- 
ginning of  the  desired  attribute.  This  for- 
mat line  rides  with  the  test  of  the  text  and  is 
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always  displayed  with  the  document.  It 
also  appears  in  the  worksheet,  and,  as  an 
inserted  line,  bumps  other  data  in  the  col- 
umn of  origin  down  one  row.  Again,  near- 
ly any  microcomputer  word  processor 
written  in  mortal  memory  makes  this  kind 
of  data  transparent  to  the  user.  The  fact  that 
it  is  not  hidden  even  in  the  spreadsheet  en- 
vironment makes  it  particularly  intrusive. 

■ 4-Word's  dose  ties  to 
1-2-3  result  in  a mixed 
bag  of  strengths  and 
limitations  that  should 
be  considered  before  a 
commitment  is  made. 


This  integrated  word  processing  feature 
may  be  useful  if  you  regularly  combine 
spreadsheet  information  in  statements, 
proposals,  and  reports.  However,  you  can 
do  the  same  thing  with  1-2-3  by  exporting 
the  information  to  a .PRN  file  and  import- 
ing it  into  a word  processor.  Using  a .PRN 
file  gives  you  full  control  over  the  resulting 
worksheet  data,  allowing  you  to  edit  and 
format  even  numeric  entries. 
4-Word  won’t  let  you  do  this,  but  it  offers 
the  benefit  of  an  interactive  link  with  the 
worksheet. 

The  down  side  is  that  4 -Word  is  so 
closely  tied  to  the  Lotus  spreadsheet  envi- 
ronment that  it  suffers  from  many  of  the 
same  limitations  that  1-2-3  users  have 
complained  about  from  the  beginning: 
nested  menus  that  are  sometimes  cryptic 
and  difficult  to  follow,  frustrating  restric- 
tions in  the  way  in  which  data  can  be  ma- 
nipulated, and  all  the  inherent  limitations 
of  a cell-oriented  structure.  4-Word  may 
be  a good  choice  for  some  word  processing 
and  spreadsheet  functions,  but  no  one 
should  go  out  and  purchase  it  expecting  to 
be  handed  an  easy-to-use,  office-type 
word  proce.ssor.  Its  close  lies  to  1-2-3  re- 
sult in  a mixed  bag  of  strengths  and  limita- 
tions that  should  be  considered  carefully 
before  a commitment  is  made. 


Because  all 
4-Wordrea 
appears  in  a single 
column,  you're 
likely  to  find  it 
particularly  suited 
to  macro  writing. 
Here  you  see  the 
l-2-3^ike  main 
menu  availabte  in 

4- Word  fey 

pressing  the  FIO 
key. 


Note  the 
characters  that 
surround  the 
linked  data.  You 
can  edit  linked 
cells  in  text  mode, 
but  changes  do  not 
appear  on  the 
worksheet. 
Changes  made  to 
link  cells  in  the 
spreadsheet  do 
appear  in  the 
document. 


Here  the  database 
section  of  a 
worksheet  is  linked 
to  a text  document. 
Although  the 
formatting  marks 
are  displayed 
continuously,  they 
do  not  print  when 
you  output  the  text 
document. 
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InWord 

Funk  Software’s  InWord  is  a real  word 
processor  that  integrates  well  with  Lotus's 
1-2-3  spreadsheet  environment  without 
sacrificing  ftexibility  in  either  application. 

InWord  is  the  most  versatile  and  func- 
tional of  the  1-2-3  word  processing  pack- 
ages reviewed  here.  It  includes  most  of  the 
features  you  expect  in  a word  processor, 
and  all  of  the  functions  are  available  from  a 
/-2-J-style  menu.  You  can  search  fortext, 
replace  text,  paint  blocks  with  an  expand- 
ing cursor,  and  then  move,  copy,  or  delete 
the  block.  InWord  also  supports  bold  text 
and  underlining. 

Operation  is  intuitive  and  easy  to  learn. 
If  you  have  a reasonable  amount  of  experi- 
ence with  1-2-3  and  with  any  word  proces- 
sor, you  should  be  able  to  operate  InWord 
right  out  of  the  box. 

Like  Turner  Hall’s  4-Word,  InWord 
uses  the  Lotus  Add-In  Manager  to  attach 
directly  to  1-2-3.  The  Add-In  Manager  in- 
stalls in  the  / -2-3  driver  to  support  function 
key  access  of  attached  applications.  Un- 
like 4-Word,  the  documents  for  InWord 
are  separate  from  the  current  worksheet. 
The  InWord/ 1 -2-3  pairing  is  like  two  full- 
screen windows:  one  that  holds  a 1-2-3 
worksheet  and  another  that  holds  a text 
document.  You  toggle  from  the  worksheet 
to  the  text  document  with  an  Alt-function 
key  combination,  then  return  to  the  work- 


F A C T 


FILE 


inWord 

Funk  Software  Inc. 

222  Third  St. 

Cambridge.  MA  02142 
(8(K))  822-3865 
(617)497-6339 
List  Ihricc:  $99 

RiH|uirvs:  7()K  RAM  plus  memory  required 
for  IX)S  and  /-2-3;  I30S  2,0or  later;  works 
only  with  I-2-3.  Version  2jr. 

In  Short:  RAM-resident  word  pnx'cssor 
linked  with  Lotus’s  / •2-3.  Release  2.  or  later. 
Full-featured  word  processor  that  can  incw- 
porate  dynamic  I -2-3  worksheet  ranges  and 
exchange  inhmnation  with  a worksheet. 

Uses  /-2-i-styIe  ntcnus  and  intuitive  user  in- 
terface. It  is  the  most  versatile  of  the  word 
pnx'cssorudd-iivs.  Not  copy  protected. 
ciK.  e940NREADERst:Rvia:  carp 


Funk  Software'  5 
InWord /uz5 
virtually  all  the 
word  processing 
features  you  are 
accustomed  to  , 
having  when  you 
write  documents. 
Here,  the  menu- 
driven  copy  block 
mode  is  displayed 
on  the  screen. 


Like  some  popular 
word  processing 
packages,  InWord 
uses  pop-up  menus 
to  guide  you 
through  its 
features.  This 
menu  lets  you 
select  page- 
formatting 
features,  such  as 
page  size  and 
margins. 


liiWordisputto 
the  test  with  this 
sample  text  file 
complete  with 
linked  cell  and 
table.  With 
InWord,  you  can 
copy  a single  cell 
or  a block  of  cells 
from  the  current 
worksheet  into  a 
document. 
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sheet  by  pressing  Esc  while  in  InWord. 

With  InWord  you  can  copy  single  cells 
or  a block  of  cells  from  the  current  work- 
sheet. An  option  Funk  calls  Zoom  also  lets 
you  link  a worksheet  cell  or  table  to  the 
word  processing  document.  In  the  copy 
mode,  data  is  simply  copied  from  the 
worksheet  to  the  text  document.  With 
Zoom,  a specified  cell  or  block  of  cells  (ta- 
ble) appears  in  the  text  document  and  will 
change  as  worksheet  information  changes. 
This  link  is  more  flexible  than  4-Word'S 
because  you  can  attach  a single  cell  and  use 
standard  word  processing  techniques  all 
around  this  cell.  Unlike  4-Word,  which  is 
line-oriented,  InWord  establishes  a work- 
sheet environment  in  the  text  document 
only  for  the  cell  or  cells  that  are  attached 
from  the  worksheet.  This  permits  a much 
more  flexible  worksheet/text  link. 

The  lnWordll-2-3  combination  pro- 
vides virtually  the  same  functionality  of- 
fered by  Lifetree’s  Words  & Figures,  but 
you  also  enjoy  the  full  functionality  of 
1-2-3's  Relea.se  2.  InWord  also  lets  you 
ship  word  processing  data  over  to  the 
worksheet,  a feature  not  available  in 
Words  & Figures.  This  is  a straight  copy 
function,  however.  Once  the  data  has  been 
copied  to  the  worksheet,  changes  to  the 
same  text  in  the  word  processor  are  not 
automatically  reflected  in  the  worksheet. 

COMPATIBILITY  InWord  supports 
mail-merge  functions.  By  establishing  a 
database  area  for  names  and  addresses, 
you  can  write  a letter  in  InWord  and  print  a 
series  of  personalized  letters  automatical- 
ly. InWord  also  appears  to  be  compatible 
with  Lotus’s  Metro,  the  desktop  organizer 
package  that  includes  a notepad  and  full- 
screen editor.  Files  prepared  in  Metro’s 
editor  or  notepad  can  be  loaded  directly 
into  InWord  using  InWortf  s ASCII  file-re- 
trieve menu  choice.  InWord  saves  and  re- 
trieves files  in  two  formats:  the  word  pro- 
cessor has  its  own  format,  or  you  can  use  a 
generic  ASCII  format.  This  enables  you  to 
load  and  edit  .PRN  or  other  ASCII  files, 
including  those  from  Metro. 

Unfortunately,  after  you  load  an  ASCII 
file  into  InWord,  you  can’t  save  it  in  In- 
Word format.  Apparently  the  package 
keeps  the  formats  separate:  it  refuses  to 
save  a file  loaded  in  an  ASCII  format  as  an 
InWord  file.  Indeed,  if  you  try.  any 


changes  made  to  the  document  after  it  was 
loaded  will  be  lost. 

InWord  is  reasonably  fast,  except  when 
saving  or  retrieving  ASCII  files,  which  is 
extremely  slow.  When  handling  its  own 
text  format,  however,  the  I/O  process  mns 
at  an  acceptable  speed.  You  can  toggle  be- 
tween the  top  and  bottom  of  even  long  doc- 
uments almost  instantaneously,  and  the 
PgUp  and  PgDn  keys  move  information 
rapidly  a screen  at  a time. 


■ If  7-2-J  is  your  major 
operating  environment, 
InWord  may  well  be 
the  only  word  processor 
you’ll  ever  need. 

The  PC’s  special  function  keys  add 
functionality  beyond  the  standard  InWord 
menu  items,  including  on-line  help  and 
foreign  or  graphics  characters.  Special 
characters  are  selected  from  a pop-up  win- 
dow display  that  lets  you  move  the  cursor 
up  and  down  a list  to  chrxise  which  charac- 
ter or  symbol  to  insert  into  the  document. 

Note  that  when  you  copy  or  attach 
worksheet  information  to  an  /n  Word  docu- 
ment, the  process  conforms  to  Release  2’s 
print  range  procedure.  You  select  copy  or 
zoom  from  the  InWord  menu,  and  the  cur- 
rent worksheet  is  displayed.  Then  you  can 
point  to  the  cell(s)  to  link  to  the  text  docu- 
ment. If  the  specified  cell  includes  infor- 
mation that  overflows  into  adjacent  cells, 
you  must  include  the  overflow  information 
in  the  copy  or  zoom  range.  Otherwise  the 
data  will  be  truncated  in  the  InWord  docu- 
ment. The  same  thing  happens  in  Lotus’s 
1-2-3,  Release  2,  when  you  conduct  a print 
operation,  so  InWord  conforms  to  Lotus 
conventions. 

GOOD  BUT  NOT  PERFECT  As  good 
as  it  is,  InWord  could  use  some  improve- 
ments. For  one  thing,  when  you  exit  1-2-3, 
even  with  the  /System  command,  InWord 
is  detached  and  the  current  document  is 
lost.  When  you  save  the  InWord  docu- 
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ment,  its  link  to  the  current  worksheet  is 
retained,  so  you  can  reload  the  document 
and  the  worksheet  information  remains  in- 
tact. Note,  however,  that  the  link  is  not  to  a 
specific  worksheet  or  worksheet  data. 
Rather,  InWord  holds  a pointer  to  a specif- 
ic cell  or  range  of  cells  within  whatever 
worksheet  is  loaded  into  memory.  If  you 
load  another  worksheet,  different  data  will 
appear  in  the  InWord  document. 

When  the  worksheet  or  linked  cell  is 
blank,  InWord  displays  @ (the  commer- 
cial at-sign)  to  show  that  a worksheet  link 
exists.  This  imparts  a great  deal  of  flexibil- 
ity and  reduces  the  amount  of  storage  re- 
quired when  saving  the  text  document  be- 
cause the  attached  worksheet  doesn’t  have 
to  be  saved  with  it.  If  you  save  the  docu- 
ment as  an  ASCII  file,  however,  the  link  to 
the  worksheet  is  lost. 

You  have  to  be  careful  about  using  the 
1-2-3  /System  command  because  anything 
in  InWord  that  hasn’t  been  saved  to  disk 
will  be  lost.  The  problem  is  that  InWord  re- 
loads itself  each  time  1-2-3  is  started, 
whether  as  an  exit  from  the  resident  mode 
or  as  a cold  load.  This  is  a potential  limita- 
tion. In  addition,  the  fact  that  you  can’t  im- 
port an  ASCII  file  and  convert  it  to  native 
InWord  mode  is  an  annoyance  because  the 
ASCII  mode  is  slower,  and  you  can’t  re- 
tain links  with  a worksheet  when  using 
ASCII  flies.  Moreover,  if  you  attempt  to 
save  an  ASCII  file  as  an  InWord  docu- 
ment, an  error  message  will  be  displayed 
and  the  file  will  he  erased  from  memory. 

InWord  won’t  replace  WordPerfect  or 
other  heavy-duty  business-oriented  word 
processors,  but  if  1-2-3  is  your  major  oper- 
ating environment  and  your  word  proces- 
sing needs  are  moderate,  this  $99  package 
may  well  be  the  only  word  processor 
you’ll  ever  need. 

Note-It 

Turner  Hall’s  Note-It  is  a text-handling 
worksheet  add-in  that  users  at  all  levels 
will  probably  find  helpful.  Note-It  is  pat- 
terned after  3M  Post-it  notes — the  sticky 
little  pieces  of  colored  paper  we  attach  to 
computer  screens,  desktops,  reports, 
books,  and  diskettes. 

With  Note-It  you  can  use  a pop-up  text 
window  to  add  up  to  500  characters  of  doc- 
umentation to  any  single  worksheet  cell  or 
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Announcing  DEJA!  The  fast  and 
easy-to-use  dBASE  add-in  for  1-2-3 . 


In  one  masterstroke,  you  can  now 
access  your  dBASE®  files  right  from 
your  1-2-3®  worksheet.  DEJA!  pops  up 
on  the  screen  and  offers  you  a menu  d la 
1-2-3.  You  can  then  hrowse  and  edit 
your  existing  database  files,  create  new 
databases,  append  and  delete  records. 
Instantaneous  data  transfers  between 
your  worksheet  and  dBASE  become  a 
reality.  There  is  no  learning  process 
involved.  Getting  DEJA!  to  work  for 
your  data  access  needs  is  fast,  simple 
and  convenient.  With  DEJA!  1-2-3  users 
are  finally  in  control  of  dBASE,  in  a 
familiar  environment. 

What  makes  DEJA!  the  most  powerful 
and  flexible  dBASE  add-in  on  the 
market?  Cortsider  these  11  facts: 

Fast  and  easy  transfer  between 
dBASE  and  1-2-3. 

1.  You  gain  limitless  access  to  dBASE 
in  and  dBASE  IB  + database  files. 

2 ,  Transfers  to  1-2-3  files  are  achieved 
instantly  with  a single  keystroke. 

3.  Records  sent  from  1-2-3  to  dBASE 
can  be  used  to  update  existing  records 
or  simply  appended  to  the  database. 
If  you  already  use  1-2-3  you 
know  how  to  use  DEJA! 

4.  DEJAl’s  menu  and  functions  have 
the  same  forrrrat  as  their  1-2-3  counter- 
parts. Learning  to  use  DEJA!  only  takes 
you  a few  minutes. 

5.  Full  context  sensitive  help  a la 
1-2-3  is  at  your  disposal  for  full  control 
of  DEJA! 

Fully  compatible  with  1-2-3 
macros. 

A Software  developed  by  ALEPH2. 

1-2-3  and  dBASE  are  registered  trademarks 
of  Lotus  Development  Corporation  and 
Ashton-lbte. 


6.  You  can  take  full  advantage  of  1-2-3 
macros  to  invoke  DEJA's  corrtmands. 

7.  Full  screen  editing  under  macro 
control  is  a feature  you  will  find  very 
convenient.  You  also  can  protect  a 
group  or  range  of  fields. 

11  new  @ iimctions  at  your 
fingertips. 

8.  These  very  useful  functions  allow 
you  among  other  things  to  get  the  value 
of  a field  in  a record  number,  count  the 
number  of  records  in  yoitr  database  and 
give  you  the  record  size  and  current 
recoM  number. 

Updating  your  dBASE  files 
becomes  a breeze. 

9.  In  a few  keystrokes  you  can  edit, 
append  and  delete  records  in  your 
familiar  1-2-3  environment. 


10.  Full  query  and  locate  language  are 
yours  to  easily  find  records  matching 
expressions,  or  qualify  records  to  be 
transferred. 

11.  Creating  new  databases  from  your 
1-2-3  worksheet  is  now  a very  easy  task. 
DEJA!  is  compatible  with  1-2-3  Release  2 
and  above,  and  only  takes  60K  of 
memory. 

If  you’re  already  using  two  of  the  most 
powerful  business  tools  in  the  world, 
merge  with  the  add-in  that’s  soon  to  be 
the  third.  DEJA! 

30  Day  Money  back  guarantee. 

Not  copy  protected. 

For  fastest  service  call  toll-free  today 

1-800-634-4555 

Our  hours  are  M-F  8 a.m.  to  6 p.m. 


PC  PUBUSHING,  INC. 

1801  Ave.  of  the  Stars,  507 
Los  Angeles.  CA 
90067 
(213)-  556-1628. 


»MiAt 


I Please  tush  me copies  of  DEJA!  2 .0  at  the  promotional  price  of  *99.95 

' (suggested  retail  *129.95)  plus  *3.00  shipping  for  each  copy. 

CA  residents  add  7%  tax.  I enclose  my  check  or  money  order  for  $ 

Please  charge  my  □ VISA  □ MC  Card  number Exp.  date 

Signature Name 

Company Phone! 1 

Address 

City/State/ZIP 

PC  PUBLISHING,  INC.,  1801  Ave.  of  the  Stars,  Ste  507 
Los  Angeles,  CA  90067  (213)  556-1628 

Or  call: 

1-800-634-4555 

I offempires  Aug,  31. 1987.  HuiTy!  This  is  8 limited  time  offer. 

CIRCLE  220  ON  READER  SERVICE  CARD 


P706  I 


PROGRESS  TO  A HIGHER  LIMIT 


• SOOCT  FOP  OF'TIONM.  80e^-2  MAIH  COPPOCESSOO 

• LOCKABlf  CASE 

• AT  STAE  KEYBOARD 

• 135W  9MICHMG  PO^  SUmv 

• PARAUfi.  PORT  SSnAL  PORT  (2ND  SERIAL  FORT  OPnONAl) 
GA^l€  PORT  AND  CLOCK  CALENDAR  W/aATIERY  BACKUP 

• njRBO  MOC3E  AND  PO^R  LEDS 

• fUlY  CM  PC/XT  COAAPAneiE 


$695 


Dos  and  Monitor  Optional 


Dos  and  Monitor  Optional 


CPU  MINI  SB6 


• 80286  CPU  KEYBOARD  SWnCHABlE 
SPEED) 

• FHOENK  8K)S . THE  STANDARD  OF 
COMPATCUTY 

• S12K  RAM  ON  BOMTD  (EXPANDABLE 
ID  102410 

• aOClVCAL£NOAR\M/BArrBTY  BACKUP 

• 12MB  aOPPY  DISK  DRfWE 

• ROPPr/HARO  DRIVE  CONTROUER 

• NEW  ENHANCED  KEYBOARD  (101  KEYS 
W/SEPARAIE  NLJMBBC  AND  CURSOR 
PADS) 


6/8  MHz 

$975 


• 200W  9MTCH846  PO^R  SUPPLY 

• HARDWARE  RESET  BURON 

• PCWBI  AND  HARO  DISK  NDCAnON 
LEDS 

• LOCKABLE  CASE  ALSO  SERVES  AS 
KEYBOARD  LOCK-OUT 

• SET  UP  06K  AND  OPRATINS  MANLM. 
ICLUDED 

• 8 EXPANSON  SLOTS 

• 20%  OVERAli  SIZE  REDUCTION  COM- 
PARED TO  CM  PC/AT 


6/10  MHz 

$1075 


6/10/12  MHz 

$1175 


CPI#'S0Cavaiiable  now  I 

PRICES  STARTING  FROM  $2795 
CALL  FOR  DETAILS 


Computer 

Products 

United 


1260  ECotorodoBlvd.,  Pasadena  CaUtomla91 106 


TERMS  wb  occBpr  CotfUai'i  CtwcfcB  vba  Mortfcowi 
Paraonol  chBCki  take  15  day*  To  dear.  PutcTkim  orden 
are  VYOtoomod  from  qixTlIAed  orgonteotlotu 
• IBM  AND  AT  ARE  REGISIERED  TRADEMARKS 


ORDERS  ONLY  CALL  TOLL  FREE 


BusnessHours  Mori-Fri.  9:00am.-6:00p.nn  Sot.  10fl0am.-3:00p.m 


Technical  SLJpport  616-792-6267 

e CorrouM  Noduce  a««r>«d 


Information  Calk  (818)  796-8684 


1/800-662-61 1 1 1/800-824-2936 

CIRCLE  163  ON  READER  SERVICE  CARD 


OUTSIDE 

CALIKMNIA 


■ 1-2-3  ADD-INS 


FACT 


FILE 


Sott'lt 

Tumor  Hall  Publishing 
10201  Torre  Ave. 
Cupertino,  CA  95014 
(8(X))  556-1234 
ITsi  Price:  $79,95 
Requires:  384K  RAM. 
IX).S  2.0or  lalcr,  Lotus's 
Releases  I A.  2.0.  or  later.  (Uses  ap- 
pmximately  70K  RAM  in  uddilion  to  memo- 
ry required  by  l-2-J.) 

In  Short:  RAM-resident  spreadshecl-anm>- 
tating  soliware.  l,oads  with  J-2-3  to  support 
up  to  u hundred  5(H)-charactcr  notes  added  to 
individual  worksheet  cells  or  directory  en- 
tries. Helpful  in  dix.’umeniing  worksheet  for- 
mulas. cell  relationships,  and  other  work- 
sheet design  features.  Notf-fi  notes  cannot  be 
transferred  directly  into  a worksheet.  NiH 
copy  protected. 

ply.  r6970NRf.ADfR5fnviCC  CARL  ~ 


to  Lotus’s  1-2-3  worksheet  directory  en- 
try. Up  to  100  of  these  notes  can  be  added 
to  a worksheet.  The  program  functions 
with  either  Release  lA  or  2.x.  It  affords 
access  to  some  DOS-level  commands,  in- 
cluding directory  listings,  file  renaming, 
and  delete. 

Note-It  works  by  creating  a separate 
note  file  for  each  worksheet  or  directory 
entry  you  want  to  document.  Note  files  at- 
tached to  a directory  entry  require  600 
characters  of  disk  space  each,  regardless  of 
how  much  information  you  actually  put  in 
them.  The  worksheet  note  files  can  grow 
to  66K  bytes  if  you  fill  the  worksheet  with 
the  maximum  number  of  notes. 

To  use  Note-It,  you  first  merge  a four- 
cell worksheet  from  the  Note-It  diskette 
into  your  active  worksheet.  These  cells 
contain  formulas  that  include  pointers  to 
cells  that  have  notes  attached.  The  Note-It 
software  modifies  these  cells  as  you  docu- 
ment the  worksheet.  However,  if  you  for- 
get to  save  the  woriesheet  after  the  notation 
is  added,  the  attached  notes  will  be  lost 
even  though  a separate  file  was  used  for  the 
notes. 

Although  you  could  create  similar  doc- 
umentation by  using  hidden  ranges  within 
the  worksheet,  you  could  spend  hours  con- 
structing macros  to  impart  any  real  func- 
tionality to  this  documentation.  Even  then 


This  screen  shows 
f^oie-lVsedit 
window.  Visible  at 
the  top  of  the 
screen  is  the 
program's  Lotus- 
style  menu.  Up  to 
500  characters  of 
text  can  be 
appended  to  an 
individual 
spreadsheet  cell. 


Sott-Wsmost 
useful  feature  is  its 
capability  to  list  all 
of  the  worksheet 
cells  that  have 
notes  attached  to 
them.  This 
flagging  system 
allows  someone 
who  examines  the 
spreadsheet  to 
know  exactly 
where  to  find  the 
notes. 


Like  Funk 
Software's 
InWord.  Noie-lt 
employs  pull-down 
menu  windows  to 
assist  you  in 
accessing  its 
features.  This 
window  contains 
the  various 
document  printing 
options  for  the 
program. 


PC  MAGAZINE  ■ JULY  1987 
311 


day 


WORD  PROCESSING 


Dispi^  Write  IV 

$325 

Easy  Extra 

89 

Lotus  Manuscript 

349 

Microsoft  Word  3 

229 

Multimate 

239 

Muitimate  Advantage  II 

Low  Price  Call! 

Office  Writer 

259 

PFS  Professional  Write 

115 

Vbikswriter  3 

139 

Word  Perfect 

209 

Wordstar 

179 

Wordstar  Professional 

Rel  4 

239 

Wordstar  2000  Plus 

219 

XY  Write  III 

219 

WORD  PROCESSING 

ADD-ONS 

Fancy  Font  (FX) 

$135 

Print  Shop 

39 

Punctuation  & Style 

89 

Turbo  Lightning 

59 

Word  Finder 

49 

Word  Perfect  Library 

59 

DATABASE  MGMT. 

Cornerstone 

$ 65 

d Base  II)  Plus 

409 

d Base  III  Lan  Pak 

599 

Foxbase  Plus 

245 

Foxbase  Plus  Multiuser 

375 

Paradox 

439 

PFS  Professional  File 

145 

Powerbase 

185 

Q& A 

239 

R Base  System  V 

359 

Reflex 

89 

Revelation 

519 

DATABASE  MGMT. 

ADD-ONS 

Clipper 

$399 

Ext.  Report  Writer  (R  Base) 

179 

Genifer 

215 

Ouickcode  III 

145 

Quick  Report 

145 

Quicksilver 

359 

SPREADSHEET/ 

INTEGRATED 

Ability 

$ 65 

Boeing  Calc 

309 

Enable 

365 

Framework  II 

409 

Lotus  1*2 -3 

329 

Microsoft  Multipian 

119 

PFS  First  Choice 

95 

Smart  Integrated 

459 

Supercalc  IV  (NEW) 

305 

Symphony 

459 

SPREADSHEET  ADD-ONS 

HAL  4 Word 

$69 

HAL 

109 

Lotus  Report  Writer 

79 

Lotus  Metro 

65 

Quickcode  for  1-2-3 

79 

Sideways 

45 

Smart  Notes 

49 

Spreadsheet  Auditor 

95 

SQZ 

59 

DESKTOP  PUBUSHING 

Click  Art  Personal 

Publisher 

$99 

Harvard  Pro  Publisher 

445 

Page  Maker 

565 

Ventura 

589 

GRAPHICS 


Chartmaster 

$215 

Diagram  Master  . 

195 

Energraphics  (NEW) 

309 

Freelance  Plus 

339 

Harvard  Presentation 

239 

Map  Master 

229 

Microsoft  Chart 

189 

Sign  Master 

145 

CAD/CAM 

Auto  CAD  2.6 

$2359 

Auto  CAD  Basic 

269 

Drafix  1 

209 

Generic  CAD 

69 

Pro  Design  II 

179 

LANGUAGES 

BASIC  Compiler  (MS) 

$255 

C Compiler  (MS)  (4.0) 

279 

COBOL  Compiler  (MS) 

425 

FORTRAN  Compiler  (MS) 

279 

Lattice  C Compiler 

239 

Macro  Assembler  (MS) 

97 

Pascal  Compiler  (MS) 

183 

Quick  Basic  (MS) 

67 

True  Basic 

99 

Turbo  C 

65 

Turbo  Basic 

65 

Turbo  Pascal  (plus  BCD 

& 8087) 

65 

PROJECT  MANAGEMENT 


Harvard  Total  2 

$375 

Microsoft  Project 

239 

Super  Project  Plus 

305 

Timeline  . 

235 

FINANCIAL 

Managing  'ibur  Money 

$115 

Dollars  N’  Sense 

105 

ACCOUNTINQ 

BPI  Entry 

$159 

Computer  Associates 

Low  Price  Call! 

Great  Plains 

449 

MISC/UnUTIES 

Carbon  Copy 

$125 

Concurrent  PC  DOS 

255 

Copy  II  PC 

35 

Crosstalk  XVI  . 

99 

Dan  Bricklin's  Demo 

59 

Disk  Optimizer 

35 

Fast  back 

89 

Microsoft  Windows 

65 

Norton  Commander 

45 

Norton  Utilities 

55 

PC  DOS  33 

105 

Print  Shop 

39 

Remote 

149 

Sidekick 

55 

Smart  Com  tl 

89 

Superk^ 

45 

Take  Two 

89 

Traveling  Sidekick 

49 

XTREE 

39 

PRINTERS 


BROTHER 

M-1109 

$209 

M-1409 

349 

M-1509 

389 

M-1709 

509 

DICONIX 

Diconix  150  (for  laptops) 

339 

EPSON 

EX  800 

409 

EX  1000 

545 

FX-86E 

339 

FX-286E 

479 

LQ800 

479 

LO  1000 

679 

LO  2500  . 

949 

NEC 

P660 

479 

P760 

659 

CP  660  Color 

589 

CP  760  Color 

799 

P 560  XL 

1049 

P 960  XL 

1249 

OKIDATA 

182  Plug  & Play 

267 

192  Plus  (IBM) 

369 

193  Plus  (IBM) 

559 

290  Senes  Low  Price  Call! 

2410P  Plug  & Play 

1759 

PANASONIC 

KX-P-IO8O1 

215 

KX-P-1091  1 

289 

KX-P-1595 

549 

TOSHIBA 

321  SL  Low  Price  Call! 

P341 

649 

P/S  351  (IBM) 

999 

351  Color  Printer 

1179 

CITIZEN 

MSP  10 . 

309 

MSP  15 

399 

MSP  20 

339 

MSP  25 

499 

Premier  35 

509 

PRINTER  BUFFERS 

QUAORAM 

Microfazer  Senes  Low  Price  Call! 

SCANNER 

SABA  (Hand  Held)  Low  Price  Call! 

LASER  PRINTERS* 

CANON 

Laser  Printer  LBP8A1 

$1949 

Laser  Printer  L8P8A2 

3089 

HEWLETT  PACKARD 

Series  2 

1949 

PLOTTERS* 

HEWLETT  PACKARD 

7475A 

$1629 

7550 

3275 

HOUSTON  INSTRUMENTS 

DMP40 

879 

DMP41 

2599 

MIGENT  POCKET  MODEM 

Miniature  300/1200  bps  Hayes-compatible  modem 
Compact  size  lets  you  carry  it  anywhere  you  go 
Battery  powered  • Bell  212  and  103  compatibility 
• Unique  surface  mount  design  • Plugs  directly  into 
your  computer  • R5232  serial  port 


BOCARAM/AT 


Unforgettable'  Expand  with  the  powerful  new  BocaRam/AT  and 
forget  about  memory  problems.  Provides  conventional  expanded 
and  extended  memory  all  on  one  board,  in  one  slot  you  can  extend 
the  BocaRam/AT  up  to  a whopping  4mb.  Compatible,  expandable, 
and  reliable 

BocaRam/AT  128K  $159 

BocaRam/AT  512K  $195 

BocaRam/AT  w/2mb  $349 


See  Fox  Run. 


IMow  Run  Your  dBase  Applications 
More  Than  Six  Times  Faster 
At  60%  or  The  Price... 

With  Amazing  FoxBase+ ! 

FoxBaM:+  is  a 100%  dBase  III  Plus'  compatible  database  that 
runs  o\’cr  6 times  faster  than  dBasc^  and  more  than  twice  as  &st  as 
the  quickest  compiler.  If  wu  already  use  dBase,  \x>u  can  use  Fox- 
Base+  immediately  because  it's  a true  100%  dBase  vvorkalike  con- 
taining the  identical  user-friendh'  features  of  dBase.  And 
R)xBase+  allows  you  to  convert  all  of  \our  dBase  files  without 
chgnjjinjt  a sinjile  line  tf  code.  Or,  if  you're  thinking  about  a 
database,  Foxbase+  is  ideal  - combining  dBase  III  Plus 
features  with  mer  30  enhancements  including:  user 
defined  function,  save  and  restore  screen,  valid  clause 
and  dynamic  memory'  alltKation.  As  ssell  as  a fully 
interactive  compiler  containing  familiar  com- 
mands like  FDIT,  BROWSE,  CREATE  & 

MODIFY  STRUCTURE,  REPORT,  LABEL 
and  more.  All  for  an  incredible  $245  for  the 
sitt/ile^user  paeknjje.  Multi-user  and  386 
versions  of  EoxBase+  are  also  avail- 
able. And  \xHi  can  get  all  of  them 
immediately  from  la»gicsoft. 

You  can  order  from  Ia)gicsoft 
in  tvvio  easy  ways.  E<»r  Ameri- 
can Express,  Visa  and 
MasteK^ird  ordering, 
just  call  our  National 
Credit  (^ird  Hot- 
line toll-free 
I-8()(Uv4.S-.UyL 
Wc’ll  priKcss 
your  order 
immediately, 
and  ship  it  the 
very  same-dav.  Or, 
if  you  are  on  o|X‘n 
account  status  with  laigicsoft, 
send  us  a purchase  order  or  call 
1-800-431-9037  and  oneof<»ur  experi- 
enced .iccoimt  executivvs  will  be  ready  to  discuss 
our  c<»rp(jrate  program  and  services. 

Either  wav,  at  only  S243,  yxm  owv  it  to  yourself  to  increase  wuir 
productivity  with  EoxBase+.  Order  today! 


The  Largest  Direct  Distributor 
of  Software  and  Hardware  Products 
...in  the  World. 


AN  MSC  INTEPNATIONAL  COMPANY 

(516)  249-9700  > 110  BI-COUNTY  BLVO  FARMINGDAU.  NY  11735 

NATL  CREDIT  CARD  HOTLINE 

1-800-645-3491 

PURCHASE  ORDER  HOTLINE 

1-800-431-9037 


¥ 


laigicsoft  is  a Distributor  for  Over  2.S()  lA'ading  Manufacturers  and  Publishers  of 
(iomputer  IVinlucts  Including:  Ashton  Tate*  AST  ‘Compaq  • Epson  • Haws  • IBM  • 

U'.uling  Edge*  Dims  • MicroPro • Microsoft  • Okidata  • Qu.idrani  • Seagate •Tecmar • Word  IVrfect 


ONLY 

*245! 

LIST  PKICE  S.39S. 


NEW  YORK  516  ?49  9 700  SAN  FRANCISCO  415  621  4411  BOSTON  617  247  6406  CHICAGO  312  372  0939  BOCA  RATON  305  392  4644  HOUSTON  713-227  0201  EUROPE  020  63  4664 

Cc.-; 


NEC 

GB1  EGA  Board 
PARADISE  SYSTEMS 
Auto  Switch  EGA  Card 
Modular  Graphics  Card 
PRINCETON 
LM  300  A Driver  Card 
OUADRAM 

EGA  Plus  Graphics  . . 
Pro  Sync  EGA  . 

STB 

Chauffeur  HT  . 

EGA  Plus 
TECMAR 
Graphics  Master  . 

EGA  Master 
VIDEO  7 
VEGA  {V2  Card) 

VEGA  Deluxe  ('/?  Card) 
ZUCKERBOARD 
Monochrome  Graphics  Card 


SURGE  PROTECTORS 


359 

315 

189 

TRIPPLITE 

Isobar 

$65 

Isobar  RM 

CURTIS 

69 

559 

319 

369 

Diamond  . 

Ruby 

KENSINGTON  MICROWAVE 

29 

59 

Masterpiece 

95 

Masterpiece  Plus 

LOGICSOFT 

119 

199 

289 

Logic  Spike  Bar 

39 

Logic  Spike  Block 

NETWORK 

29 

475 

275 

Power  Mouse 

, 115 

285 

KEYBOARDS 

359 

KEYTRONIC 

5151  (Deluxe) 

$169 

99 

5151  (AT&T) 

LOGICSOFT 

189 

COMMUNICATIONS  BOARDS 


AST 

5251-11  Plus  . 

$655 

5251-11 

609 

DCA 

IRMA  Board 

779 

LOGICSOFT 

Logic  3278/9  (Irma  Comp) 

595 

MODEMS 

EVEREX 

Evercom  II 

$109 

Evercom  2AO0B  Int 

229 

HAYES 

Smarlmodem  1200 

379 

Smartmodem  1200B 

w/Smarlcom  H , 

349 

Smartmodem  24CX) 

585 

Smartmodem  2400B 

w/Smartcom  II 

529 

LOGICSOFT 

Logic  (Hayes  Comp)  1200B 

Internal  Modem  with 

Mirror  (Crosstalk  Clone) 

Software 

125 

Logic  (Hayes  Comp ) 1200 

Baud  External  Modem 

, 149 

Logic  (Hayes  Comp.)  2400 

Baud  External  Modem 

269 

Logic  24(X)B  Internal  Modem 

2400B  w/Software 

299 

MIGENT 

Pocket  Modem 

189 

PROMETHEUS 

Pro- modem  12CX) 

229 

Pro -modem  1200B 

139 

TOSHIBA 

1200B  Laptop  Modem 

(T110O  Plus) 

299 

ZENITH 

1200B  Laptop  Modem  (Z181) 

299 

ZUCKERBOARD 

1200B  Modem  V2  Card 

129 

EMS  V?  Card  (256K)  , 

145 

MOUSE  INPUT  DEVICES 

MOUSE  SYSTEMS 

PC  Mouse  w/DR  Halo  2 

$119 

MICROSOFT 

Microsoft  Mouse  (Serial) 

129 

Microsoft  Mouse  (Buss) 

119 

Logic  Enhanced  Keyboard  . 99 

MEMORY  STORAGE 

IOMEGA 

Bernoulli  Box  (10  + 10)  $1450 

Bernoulli  Box  (20  Mb) 1299 

Bernoulli  Box  (20  + 20)  . . 1899 

Bernoulli  10Mb  Cartdg.  Tripak  159 

Bernoulli  20Mb  Cartdg.  Tripak . 255 

ZUCKERBOARD 

Memory  V2  Card  384K  .129 

Memory  V2  Card  576K  155 

HARD  DISK  DRIVES 

MOUNTAIN  COMPUTER 

Hard  Drive  Card  (20  Mb) 

or  (30  Mb)  Low  Price  Call! 
PRIAM  CORP 

60  Mb  Internal  Hard  Drive  $1099 


Innerspace  ID40  Mb  1109 

PLUS 

Hard  Card  20  Mb  699 

SEAGATE 

10Mby2Htlnt  ..  375 

20  Mb  V2  Ht  Int  . 389 

30Mby2Htlnt  469 

20  Mb  Full  Ht  (AT)  569 

30  Mb  Full  HI  (AT)  609 

40  Mb  Full  Ht  (AT)  . . 739 

80  Mb  Full  Ht  (AT)  1099 

CARTRIDGE  TAPE  BACK-UP 

SYSGEN 

Image  Tape  Backup 
20  Mb  Int  $599 

Image  Tape  Backup 
20  Mb  Ext  699 

TECMAR 

QIC  60  AT  (Int.)  1239 

QIC  60  Ext  Tape  Backup  . 1599 
QIC  60  Host  Adapter  Card  125 

FLOPPY  DISK  DRIVES 

Panasonic  360K  y2  Ht  $109 

TandonTM-100  360KF/Ht  .115 
Tandon  TM  • 100  360K  y2  / Ht  99 

Toshiba  360K  ’72  Ht 105 

Toshiba  Ext.  5,25  360  Drive  389 


SAVE 

<20 

SAVE 

*15 

WordPerfect 

Microsoft  Mouse 

*209 

*119 

— REBATE  20 

— REBATE  "j  ^ 

$189 

$104 

FINAL  PRICE 

FINAL  PRICE 

LIMITED  TIME  ONLY!  I 

LIMIT-10  PER  CUSTOMER  1 

BACK  UP  POWER  SUPPLIES 


DATA  SHIELD 

200  Wl  (PC) 

$249 

300  Wt  (XT) 

359 

500  Wt  (AT) 

569 

800Wt(AT) 

609 

LOGICSOFT 

Logic  325  V\fatt 

305 

Logic  450  Watt 

385 

Logic  675  Watt 

549 

Logic  1000  Watt 

819 

LAPTOPS 

IBM 

PC  Convertible 

$1595 

TOSHIBA 

TIIOO-i- 

1695 

T3100-f 

3289 

NEC 

Multispeed 

1549 

ZENITH 

Z-181 

1629 

Z-183 

2379 

CIRCLE  395  ON  READER  SERVICE  CARD 


3p)S  jaq^o  dq)  uo  suoipnj^suj  mo||Oj  *i 


>|3ea 


BI00-^5eadi|^sqo 


Inverted  Back 


1.  Follow  instructions  on  the  other  side 


Folded  edge  of  the  page 


)a3qs-d||s  pue  36ed  aq]  asoQ  f 
aSpa  pap|o;  aq]  33||s  '£ 
p|Oi  aq5  01  Bqiiujod  mojjv  Z 
aBed  aaj;  aqi  BujqDnoi  apis  luojj  x 

qi{M  laaqs  Sjqi  ijasui  z 
aBed  inop|oi  aqi  qado  X 

laags-diis  ^nopjoj 


T00-(MqS<l|iSKIO 


Inverted  Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 
. Slice  the  folded  edge 

Close  the  page  and  slip-sheet 


money-  back 


MOMITOBS* 

AMDEK 

Color  600  RGB  $389 

Color  722  (EGA  Comp.)  475 

Color  725  559 

12"  Amber  310A  , 149 

410A  159 

IBM 

Color  Monitor  525 

Monochrome  Monitor  249 

Enhanced  Color  Display  679 

LOGICSOFT 

RGB  14"  369 

Monochrome  12"  99 

NEC 

Multisync  color 

w/swivel  base  579 

PRINCETON  GRAPHICS 
LM  300  559 

RGBHX-12  449 

RGB  HX -126  (EGA  Comp)  535 
RGB  SR -12  569 

Amber  Max  12  . 165 

Ultrasync  Low  Price  Call! 

QUADRAM 

Amberchrome  12"  149 

Enhanced  Graphics 
Monitor  w / swivel  499 

MULTI -FUNCTION  BOARDS 
AST  RESEARCH 

Six  Pack  Premium  $199 

Six  Pack  Plus  (384K)  209 

Rampage  w/256K  275 

Rampage  (AT)  w/512K  349 

Advantage  (128K)  349 

I/O  Mini  Half  Card  119 

I/O  Plus  II  115 

BOCA  RESEARCH 
BOCARAM  / AT  (w/2mb)  349 

BOCARAM/AT(w/128K)  159 

BOCARAM/AT  (w/512K)  195 

COMPUTER  PERIPHERALS 
Half  Pint  I/O  99 

Overachiever  512K  349 

LOGICSOFT 
Logic  Board  (Lotus/ Intel/ 

Microsoft  Expanded 
memory  specification)  155 

Logic  (AST  Compatible) 
Multifunction  Board  w/QK  99 

W/384K  155 


Logic  (AST  Compatible)  AT 
Multifunction  Board 
w/  128K  (Expandable  to 
2,0  Mb)  205 

Logic  (AST  Compatible) 

576K  RAM  Board  V?  Card 


w/OK 

. 45 

W/384K 

119 

W/576K 

. 145 

Logic  (AST  Comp.)  I/O 

Mini  Half  Card 

105 

LOGICSOFT 
CUSTOMER  SERVICES 


30  DAY  MONEY-BACK  GUARANTEE 

We  stand  behind  what  we  sell.  If  for  any  reason  you  are 
not  satisfied  with  your  order,  simply  call  for  a return 
authorization  number  for  a full  refund  of  product 
purchase  price,  replacement  or  credit  within  30  days  of 
receipt  of  order  Product  must  be  undamaged  m original 
package  and  contain  all  documentation  and  its 
unexecuted  warranty  card  (Due  to  certain  manufacturer 
copyright  restrictions,  some  items  may  not  apply.) 


CURRENT  VERSION  GUARANTEE 

We  carry  only  the  latest  versions  available  and  guarantee 
to  ship  the  version  quoted  to  you 


TOLL-FREE  CUSTOMER  SERVICE 


Our  on-line  mainframe  allows  instant  access  to  customer 
and  product  information. 


SAME  DAY  SHIPPING 

Because  we  are  the  largest  direct  distributor  we  stock, 
m-depth,  the  most  popular  products,  so  we  can  ship 
same  day  to  get  your  order  to  you  fast 


QUADRAM 


Quadboard  (384K) 

165 

Silverboard  (384K) 

379 

INTEL 

Above  Board  (PS/AT) 

W/128K 

459 

(PC)w/64K 

229 

(AT)w/128K 

399 

(PS)  64K 

289 

(PS)256K 

389 

8087-2  Math  Co-Processor 

179 

8087  • 3 Math  Co  ■ Processor 

125 

80287  Math  Co-Processor 

6 MHz 

199 

80287  Math  Co-Processor 

8 MHz 

269 

80287  Math  Co-Processor 

10  MHz 

345 

TURBO  CARDS 

INTEL 

Inboard  386/AT  1Mb 

$1597 

MAYNARD 

Surprise 

105 

ORCHID 

Jet  386  Low  Price  Call! 

Tiny  Turbo 

429 

Turbo  EGA 

575 

WAVEMATE 

Bullet  286  Low  Price  Call! 

GRAPHICS  BOARDS 

AST 

3G+  . $295 

Preview  239 

S X Pack  Premium/ 

EGA  Senes  Low  Price  Call! 
ATI 

EGA  Wonder  Board  299 

HERCULES 

Monochrome  Graphics  Card  199 

Color  Card  155 

Graphics  Card  Plus  1 89 

LOGICSOFT 
Logic  (Hercules  Comp.) 

Color  Graphics  Board  89 

Logic  (IBM  Comp.)  Enhanced 
Graphics  Adapter  (EGA)  239 

Logic  (Hercules  Comp.) 
Monographics  Board  89 


AN  MSC  INTERNATIONAL  COMPANY 


CREDIT  CARD  HOTUNE 

For  instant  processing  of  your  credit  card 
orders 


1-800-645-3491 

(516)  249-8440 


To  order,  call  our 

CREDIT  CARD  HOTUNE 

1-800-645-3491 

110  Bi-County  Blvd.,  Dept  1107 
Farmingdale.  NY  11735 


TERMS  HOTUNE 

Our  terms  customers  can  be  assigned  a 
personal  account  executive  and  may 
qualify  for  special  corporate 
considerations. 

1-800-431-9037 

(516)  249-9700 


New  Vbrk  • 516-249-9700  San  Francisco  • 415-621-4411 


Boston  • 617-247-6406  Chicago  • 312-372-0939  Boca  Raton  • 305-392-4644  Houston  • 713-227-0201  Europe  • 202-63  48  64 


■ 1-2-3  ADD-INS 


you  wouldn’t  have  the  convenience  and 
features  of  Nole-lt.  For  example,  Note-h's 
Lotus-style  menus  let  you  choose  List, 
Search,  Delete,  Printer,  and  File  opera- 
tions. Pull-down  menus  from  these  selec- 
tions afford  more  choices.  You  can  print 
worksheet  notes  one  at  a time  in  context, 
which  shows  a full-screen  area  of  the 
worksheet  around  the  note  you’re  printing, 
or  you  can  print  all  of  the  notes  with  their 
cell  addresses.  You  can  search  for  notes 
that  contain  specified  strings  of  informa- 
tion, and  you  can  list  on  the  screen  all  cells 
that  contain  Note-It  notes  before  you  print 
them. 

Until  you  pull  up  the  Note-lt  menu,  you 
can  use  the  worksheet  normally  and  never 
know  there  is  information  attached  to  any 
of  the  worksheet  cells.  However,  if  you 
move  cell  contents  to  another  worksheet 
location,  the  notes  for  these  cells  remain  at 
the  original  location.  This  also  occurs  if 
you  sort  a range  of  cells  because  Note-It 
documents  physical  worksheet  cells  and 
not  cell  data. 

We  experienced  only  a couple  of  prob- 
lems with  this  useful  add-in.  For  one  thing, 
it  wouldn’t  function  with  ProKey,  another 
memory-resident  utility,  but  we  had  no 
problems  using  Note-It  with  SideKick.  The 
documentation  warns  of  this  possibility 
and  also  suggests  some  ways  to  handle 
other  potential  program  conflicts,  such  as 
two  RAM-resident  utilities  that  use  the 
same  command  key  sequence.  A more  se- 
rious problem  occurred  when  Note-It  tried 
to  write  a ftle  to  a full  disk.  The  system 
locked  up,  requiring  a reboot,  and  the  note 
file  was  lost. 

SmartNotes 

Personics  Corp.’s  SmartNotes  is  another 
RAM-resident  utility  that  uses  pop-up 
windows  to  attach  text  notes  to  on-screen 
information.  Like  Note-It,  SmartNotes 
also  can  attach  notes  to  DOS  directory  en- 
tries, but  you  can  also  use  SmartNotes  with 
word  processors,  database  programs,  and 
other  applications. 

With  a few  exceptions  (games  and 
heavily  graphics-oriented  programs) 
SmartNotes  works  with  just  about  any  pro- 
gram. You  can  even  attach  SmartNotes  to 
information  displayed  from  other  pop-up 
programs,  including  SideKick.  This  fea- 


In  this  sample 
1-2-3  database 
file,  cellAI 
contains  a 
Quickcode  macro, 
andanotehas 
been  attached  to 
the  same  cell. 
SmartNotes  can 
attach  a note  to 
almost  any 
application 
program  text. 


im 


Like  paper  Post-it 
notes,  SmartNotes 
can  be  attached  to 
each  other 
electronically. 
Utrfortunately,  if 
you  get  carried 
away,  you  can 
stack  up  more 
notes  than  can  be 
seen  at  one  time  on 
the  screen. 


ri  Help  Fj  Delete  M How  FS  Hi4e  r?  Size  FB  Color  F9  Context 


When  you  are 
reading  stacked 
notes  and  can't  see 
some  of  the  buried 
text,  SmartNotes 
highlights  the  note 
that  contains  the 
cursor  and  moves 
it  on  top  of  other 
notes  so  it  is  able  to 
be  read  easily. 


PC  MAGAZINE  ■ JULY  1987 
316 


■ 1-2-3  ADD-INS 


ture  lets  you  expand  such  data  as  SideKick 
calendar  entries. 

When  you  start  SmartNoles  for  the  fust 
time  during  a computer  session,  you  are 
asked  to  identify  the  name  of  the  note  file 
you  want  to  use.  After  that,  the  same  file 
will  be  used  until  you  speedy  another  one. 
(Obviously,  you  should  keep  track  of 
which  file  is  in  use  so  that  your  notes  ap- 
pear in  the  proper  note  file  for  different  ap- 
plications. When  you  call  up  SmartNoles 
during  another  application,  a one-line 
menu  appears  at  the  bottom  of  the  screen, 
and  you  are  placed  in  full-screen  mode, 
■^'ou  place  the  cursor  anywhere  on  the 
screen  to  mark  the  location  of  the  next 
note.  When  you  press  the  F2  key,  a small 
note  window  opens  at  the  cursor  location. 
When  you  press  Esc  you  are  returned  to  the 
SmartNoles  menu  and  screen  movement 
mode.  An  edit  mode  lets  you  change  notes 
or  even  move  them  around  the  screen  to 
different  locations. 

There  seems  to  be  no  limit  to  the  num- 
ber of  notes  you  can  attach  to  a document 
or  worksheet,  and  you  can  even  stack  up 
notes,  adding  notes  to  notes.  In  the  screen- 
movement  mode,  the  cursor  moves  on  top 


FACT 


FI  L E 


SmartMotes 
PcRiDnics  Corp. 

2352  Main  Si. .Bldg.  2 
Concord.  MA  0 1 742 
(800)445-3.111 
(800)447-1  l%(tn 
Ma.ss.) 

List  Price:  $79.95 
Requires:  256K  RAM.  DOS  2.0  or  later. 
With  / -2-3  and  other  large  program.s.  5 ! 2K 

RAM  rec»immended  (SmnrtNoirs  requires 

appro.ximately  90K  RAM  in  addition  to  DOS 
and  any  other  resident  application.) 

In  Short:  A RAM-resident  program  that  at- 
taches text  notes  to  virtually  any  application 
program  text,  worksheet  celKs.  and  DOS  di- 
rectory entries.  Works  with  virtually  all  soft- 
ware. but  we  found  frequent  function-key 
cimflicts  with  full-featured  anth^'^dons  such 
a.s  WordPerfect,  and  the  90K  memory  over- 
head can  be  a limitation  for  some  users. 
KmanNotes  notes  cannot  be  transferred  di- 
rectly into  a worksheet.  Not  copy  jvotected. 
ClRCl.Ee9»ONREAD(:nS£nviCECAflO 


■ With  a few  exceptions 
(games  and  heavily 
graphics-oriented 
programs)  SmartNotes 
works  with  just  about  any 
program. 


of  any  other  windows  or  text  as  it  passes 
through  each  note  window  on  the  screen, 
so  you  can  read  it.  When  you  push  Esc  to 
exit  SmartNotes,  all  of  the  note  windows 
disappear,  and  you  can  use  the  current  ap- 
plication normally.  Unfortunately,  you 
ean  stack  up  more  notes  than  can  be  dis- 
played on  the  screen.  Although  Smart- 
Notes  moves  the  note  window  into  the 
screen  to  permit  you  to  enter  the  note , if  the 
stacked  note  doesn’t  fit  on  the  screen  when 
it  comes  time  to  display  the  information, 
you  won’t  be  able  to  view  all  of  the  notes 
you  have  created. 

SmartNotes  doesn’t  have  a search-and- 
list  feature  like  the  one  in  Note-lt,  but  you 
can  enter  SmartNotes  to  display  any  notes 
attached  to  the  displayed  text,  then  press 
PgDn  to  bring  up  the  next  screen  or  block 
of  data.  If  the  next  screen  contains  any 
notes,  you  stay  in  SmartNotes.  and  the 
notes  pop  up  on  the  screen.  If  there  are  no 
notes  on  the  next  screen,  you  automatical- 
ly exit  SmartNotes  and  return  to  your  cur- 
rent application. 

This  is  a potentially  useful  program,  es- 
pecially for  those  who  deal  with  complex 

applications  such  as  creating  spreadsheets 
and  tracking  complicated  directory  struc- 
tures. Unfortunately,  the  90K  RAM  over- 
head can  be  pretty  severe,  depending  on 
your  computer  configuration,  and  there  is 
no  apparent  way  to  dump  SmartNotes  to 
retrieve  this  memory  except  to  reboot  the 
system.  CH 


Tom  Badgett  is  a computer  industry  re- 
searcher and  free-lance  writer  based  in 
New  Jersey.  His  most  recent  book  is  Insid- 
er’sGuide  to  Lotus  I-2-3. 


LAN 

Dream 

Come 


Easy  & Affordable 


Other  networks  have  been  known  to 
cause  nightmares.  But  now,  EasyNet  is 
a networking  dream  come  true!  EasyNet's 
straightforward  approach  and  simple  DOS 
commands  provide  CONNECTIVITY 
confusion. 

EasyNet  saves  you  valuable  Time 
& Money  providing  these  dream  like 
features: 

• Easy  installation  program 

• Easy  growth  from  2 to  200  stations 

• Direct  PEER-TO-PEER  network 

• No  dedicated  file  or  print  servers! 

• Sharing  of  all  disks  & periphials 

• Complete  Printer  Spool/Queue  Control 

• Prices  from  $89  per  node 

• NetBIOS  compatible 

Eas yNet  II  Software  only  network: 

• Uses  existing  RS232  ports 

• Expandable  to  EasyNet  116 

EasyNet  116  High  speed  network: 

• High  speed  communications  port 

• Twisted  pair  wire  with  speeds  to  2 Mbps. 

Special  starter  kits  are  available  at 
a dream-like  price  of  $169. 


To  order  call  or  write: 


EasyNet  Systems  Inc. 

4283  VAdoe  Ceixte  Coun 
MtsstuauQd  Ontano  Cvdda  L42  1S2 

In  the  US  1-800-387-3207 
orcall  1416-273-6410 
Dealer  & OEM  inquiries  welcome. 


Visa.  Mastercharge  or  American  Express 


pc/Nos: 

The  only  network  where 
you  command  all  resources 
from  anywhere  on  the  net. 

Now  that’s  an  original 
composition. 


An  orchestra  "isn ’t”—  without  the  sound  of  all  its 
instruments.  A network  "isn't"— without  the 
interaction  of  all  its  resources,  Announcing  the 
debut  of  the  only  network  that  "is"—  PC/NOS™ 

This  revolutionary  distributed  network  operating 
system  from  Corvus  puts  the  entire  power  of  the 
network  instantly  at  your  command,  and  at 
everyone  else’s  too. 

PC/NOS  is  easy.  Easy  to  install  and  easy  to  use. 
Installation  takes  about  10  minutes.  Just  load  it  on 
a floppy  or  port  it  to  your  hard  disk  — with  no  relo- 
cation of  your  data  or  reformatting  of  your  disk. 
Then  run  all  of  your  existing  application  software 
without  modification!  And  there’s  no  difficult  learn- 
ing curve.  You  merely  employ  the  familiar  DOS 
commands  from  your  single-user  environment  to 
bring  the  entire  network  to  your 
personal  computer. 

PC/NOS  is  affordable.  It 
ought  to  be.  It  requires  no 
dedicated  file  server  and  it  isn’t 
copy  protected.  Elegant  in  its 
simplicity,  a PC/NOS  starter 
kit  — consisting  of  software, 
four  interface  cards  and  cable 
= C0§l§§d0llt0Dg:liItl]  OlM 


you  would  pay  for  competitive  systems.  That's  right. 
Our  competitor's  products  are  five  times  more  ex- 
pensive. Don't  pay  more  for  a network  that  "isn’t'.’ 
Get  PC/NOS— the  only  network  that  "is" 

PC/NOS  is  versatile.  Now  you  can  access  all 
network  resources  including  printers,  harddisks, 
floppies,  communication  ports,  RAM  disks,  system 
clocks,  directories,  plus  program  and  data  files. 
PC/NOS  is,  and  plans  to  remain,  compliant  with 
the  evolving  OSI  model  for  multi-vendor  network- 
ing. Through  its  unique  design,  it  is  distributed  to 
each  PC,  making  it  the  only  network  operating 
system  that  is  truly  hardware  and  software  inde- 
pendent. And  therefore  able  to  enhance  the 
performance  of  any  personal  computer  on  any  net. 
PC/NOS  is  yours.  It  brings  the  power  of  the 
entire  network  to  you  — 
creating  your  own  Personal 
Network. 

Resourceful.  Easy.  Affordable. 
Get  in  tune  with  all  your  net- 
work resources.  Call  us  today 
at  (408)  281-4100  to  audition 
PC/NOS.  Corvus  Systems, 

160  Great  Oaks  Blvd.,  San  Jose, 

no 
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The  Net  Works" 
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SUPERCALCT 
WINS  BEST 
SPREADSHEET 


AWARD. 


Chosen  by  spreadsheet 
users  over  all  others 
including  Lotus’^  1-2-3^. 

SuperCalc*4,  winner  of  the 
1986  InfoWorid  Readers’  Choice 
Spreadsheet  Pnxiuct  of  the  Year  Award, 
was  selected  over  all  others  including 
Lotus  1-2-3. 

Thanks  InfoWorid. 

When  PC  Magazine  named 
SuperCalc4  . . one  of  the  best  products 
of  the  year . . they  also  said,  . if  market 

dominance  were  based  on  rational  criteria 
Computer  Associates’  SuperCalc4  would 
certainly  replace  Lotus  1-2-3  as  the  leading 
spreadsheet  program.” 

Thanks  PC  Magazine. 

SuperCalc4  is  the  country’s  most  advanced 
integrated  spreadsheet  It  runs  on  all  major  networks,  ii 
fully  compatible  with  the  new  IBM*  Personal  Svstem/2 
and  it’s  the  only  one  that  gives  you  both  ZW  and  5)4"  diskettes  in  every  package. 

Plus,  you  can  consolidate  SuperCalc  and  other  company-wide  spreadsheets 
into  MegaCalc®,  Computer  Associates’  mainframe  computer  spreadsheet  MegaCalc 
gives  you  centralized  control  over  all  your  spreadsheet  processing.  And  that’s  our  idea 
of  a total  spreadsheet  solution. 

Find  out  about  our  money-saving  site  licensing  program  and  free  upgrade 
maintenance  program.  Find  out  about  Computer  Associates,  one  of  the  world’s 
largest  independent  software  companies — we’re  the  mainframe,  mini  and  micro 
software  supplier  to  over  80%  of  the  Fortune  500  companies. 


Call  Thry  Smith  for  information  on 
SuperCaic4  or  .MegaCalc:  I W0-2274)l  12. 

(In  Calif.  1.800-2281090.  In  Canada 
1-800-663-6904.) 

(aOMPUTER 

/isSOCIATES 

Software  superior  by  design. 


Find  out  about  SuperCalc4,  and  how  it  can  make  you  a winner,  too. 


2195  Fortune  Drive.  San  Jose,  CA  95131 


SiyeiCalrt  and  \tfffCatr  are  fCjgstyred  uaderngtcs  erf  Cufwputer  As«ocaiea  ImenuDonal.  tnc.  Lotus  and  l•2»3  are  r^aawTdindeniifflg  of  Lc<utI)CTdo|gngntCqpcraOa^  IBM  » a reQstmd  trademark  and 
IVscnal  Sy>(aiw/2  is  a trademark  of  EntefTtatnnalRuaKssMadwKsConxntnn.  C 1987  Computer  Aasomles  Intcnatunal.  Inc. 


CIRCLE  2S1  ON  READER  SERVICE  CARD 


■ ADD-IN  BOARDS  ■ WINN  L.  ROSCH 

T^W  0-WAY 
STRETCH 


rhe  plain-vanilla  PC  got  one  more 
blow  to  the  body  when  IBM  Corp.  re- 
cently introduced  its  new  line  of  per- 
sonal computers.  The  Personal  Sys- 
tem/2 has  shaken  up  the  personal 
computer  industry,  boasting  speedy  processors  (8  or 
10  MHz),  faster  hard  disks,  and  a whole  new  video 
standard.  Compared  with  these  sleek,  muscular  ma- 
chines, the  original  PC  is  more  than  just  the  proverbi- 
al 97-pound  weakling  now:  running  at  only  4.77 
MHz,  it  seems  terminally  anemic. 

Fortunately  for  PC  owners,  a couple  of  wonder 
drugs  can  help  their  unsightly,  laggard  machines 
stalk  the  state  of  the  art.  EGA  graphics  boards  will 


Combination  turbo-EGA  boards  from  Sigma  Designs 
and  Orchid  Technology  increase  processor  speed  atid 
bring  higher-resolution  graphics,  providing  a quick 
and  easy  one-slot  solution  to  upgrading  your  8088-based  PC. 
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■ TURBO-EGA  BOARDS 


SPEED  BUMPS 

The  two  basic  methods  of  accelerating  your  PC  do  provide  higher  performance, 
but  only  through  an  uneasy  cooperation  between  host  computer  and  turbo  board. 


All  turbo  boards  fit  one  of  two  classes: 

replacement  processors  or  co- 
processors, Coprocessors  work  in  coop- 
eration with  the  microprocessor  already 
in  the  host  computer.  Replacement  accel- 
erators take  over  all  the  chores  of  the 
original  microprocessor.  Both  the  Turbo- 
Cache  EGA!  and  Turbo  EGA  are  re- 
placement-style  turbo  products. 

In  years  past,  the  biggest  advantage  of 
the  coprocessor  board  was  its  speed.  Es- 
.sentially  a single-board  computer  that  is 
designed  to  be  installed  inside  slower 
PCs,  the  coprocessor  board  comes  fully 
equipped  with  a high-speed  microproces- 
sor, its  own  random  access  memory  sys- 
tem, and  its  own  BIOS  (Basic  Input/Out- 
put System)  software , The  turbo  circuitry 
takes  total  control  and  uses  the  native  mi- 
croprocessor in  the  host  system  merely 
for  basic  input  and  output  (I/O)  opera- 
tions. 

Much  of  the  speed  advantage  of  the 
coprocessor  board  is  achieved  with  its  in- 
dependent memory  system.  Because  the 
architecture  of  this  memory  is  not  limited 
by  the  constraints  of  the  host  system,  it 


can  use  a wider  data  bus  and  faster  access 
rates  to  give  faster  performance. 

However,  coprocessors  are  notori- 
ously complex.  After  all,  you  have  two 
independent  computer  systems  that 
must — sometimes  grudgingly — cooper- 
ate. They  are  often  difficult  to  set  up  and 
sometimes  give  quaky  and  jumpy  video 
displays. 

Replacement-style  turbo  products 
avoid  these  problems.  Instead  of  replac- 
ing the  entire  system,  they  merely  up- 
grade what’s  already  there.  However, 
they  remain  bound  by  the  performance 
limitations  of  the  host  computer’s  memo- 
ry, which  can  limit  the  speed  boost  they 
provide. 

These  two  turbos  use  high-speed 
cache  memories  to  circumnavigate  the 
host  memory  speed  limits.  Both  systems 
use  a block  of  static  RAM  with  a 16-bit 
data  bus  as  a buffer  between  the  turbo  mi- 
croprocessor and  host  system  memory. 
The  memory  cache  stores  data  for  fa.ster 
retrieval  by  the  replacement  high-speed 
microprocessor.  Special  circuits  load  the 
buffer  while  the  turbo  microprocessor  is 


doing  its  other  thinking.  Relying  on  the 
caching  system  is  the  key  to  improving 
speed:  applications  that  are  disk-inten- 
sive will  force  you  back  to  the  slower  I/O 
constraints  of  the  host  PC. 

Although  the  cache  allows  the  turbo 
microprocessor  to  bypass  the  host’s 
slower  8-bit  memory,  the  replacement 
microprocessor  uses  all  the  standard  sys- 
tem resources,  including  the  original 
IBM  BIOS,  so  it  acts  like  a PC  in  nearly 
every  way.  Both  the  TurboCache  EGA! 
and  the  Turbo  EGA  showed  a high  de- 
gree of  compatibility — even  running 
IBM’s  partly  ROM-based  BASICA 
without  a problem.  The  only  difference 
you  should  notice  is  speed — and  lots  of 
it.  The  Turbo  EGA  completed  the  bench- 
mark tests  67  percent  faster  than  would 
an  un-turboed  XT.  Of  course,  it’s  held 
back  from  delivering  this  measure  of  per- 
formance in  all  applications  by  the  limi- 
tations of  its  caching  system.  Compared 
with  an  AT,  data  transfers  from  disk  will 
also  be  more  leisurely  because  of  the  8- 
bit  I/O  constraints  of  the  host  PC. 

— Winn  L.  Rosch 


give  any  PC  a better  on-screen  look:  higher 
resolution  and  more  colors.  And  turbo 
boards  can  boost  system  throughput  from 
dilatory  to  delightful,  endowing  an  ordi- 
nary PC  with  performance  nearly  equiva- 
lent to  that  of  the  AT. 

Combining  both  of  these  system  en- 
hancements on  a single  board  is  more  than 
enough  reason  to  justify  the  introduction  of 
two  new  products  reviewed  here:  Orchid 
Technology’s  Turbo  EGA  and  Sigma  De- 
signs’ TurtoCache  EGA!.  The  two-in-one 
approach  of  these  boards  saves  valuable 
expansion  slot  space  that  IBM  was  so  nig- 
gardly in  granting  the  lowly  PC  and  also 
gives  snappier  on-screen  performance. 

The  direct  linkup  of  a high-speed  pro- 
cessor and  high-resolution  graphics  cir- 
cuitry can  in  some  cases  actually  update 
your  screen  display  faster  than  a separate 


EGA  board  in  an  AT,  An  ordinary  EGA 
board  is  limited  by  its  8-bit  data  bus  inter- 
face, even  when  installed  in  an  AT.  These 
combination  boards  suffer  no  such  bottle- 
necks. 

Moreover,  as  replacement-style  turbo 
products,  they  add  no  software  complica- 
tions and  avoid  most  compatibility  issues. 
Nearly  everything  that  will  run  on  an  ordi- 
nary PC — including  interpreted  IBM  BA- 
SICA programs — will  race  along  with 
these  turbos.  The  only  error  message  gen- 
erated by  the  lO-MHz  Sigma  board  in  tur- 
bo mode  was  caused  by  software  products 
designed  to  be  annoying:  programs  with 
key-disk  copy  protection  schemes. 

From  the  perspective  of  expansion 
board  makers,  these  turbo-EGA  boards 
bring  another  big  benefit.  With  more  and 
mote  features  being  incorporated  into  PC 


system  boards,  the  market  demand  for  or- 
dinary multifunction  boards  is  plummeting 
faster  than  sheep  from  trees.  The  prospects 
for  turbo-EGA  products,  however,  appear 
much  brighter. 

Nearly  every  one  of  the  five  or  so  mil- 
lion ordinary  PCs  plodding  away  on  desk- 
tops across  the  country  could  benefit  from 
the  double-barreled  improvements  offered 
by  these  combination  boards.  As  AT-level 
performance  (and  beyond)  becomes  the 
standard,  there  will  be  pressure  on  every- 
one who  takes  personal  computing  seri- 
ously to  upgrade  his  system  to  a configura- 
tion that  gives  greater  throughput  and  mote 
graphics  flexibility. 

TWIN  TURBOS  This  pair  of  turbo- 
EGA  products  ranks  as  twins  in  a number 
of  aspects.  Both  ate  replacement-style  tur- 
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Benchmark  Tests: 
Turbo-EGA  Boards 


Sigma  Designs  TurboCache  EGA!  and 
Orchid  Technology’s  Turbo  EGA  gave  im- 
pressive results  on  most  of  the  PC  Labs  pro- 
cessor tests.  These  two  products  are  nearly 
three  to  four  times  faster  than  a standard  XT 
The  TurboCache  EGA!  startles  with  its  ability 
to  race  ahead  of  an  AT  on  tests  such  as  the 
8086  Instruction  Mix  and  the  Floating-Point 
Calculation. 

However,  there  is  an  interesting  lesson  to 
be  learned  if  you  look  at  the  results  for  the 
NOP  test.  Here,  and  only  here,  there  is  no 
speed  improvement.  The  NOP  test  is  de- 
signed to  show  pure  processor  speeds  with- 
out the  benefit  of  memory  caching.  As  is 
pointed  out  in  the  main  article,  much  of  the 
speed  improvement  of  these  replacement- 
style  turbo  products  is  gained  through  the 
use  of  a static  RAM  chip  memory  cache. 

The  Video  BIOS  Routine  shows  that  a 
turbo-EGA  combination  board  can  be  faster 
than  an  AT  with  an  EGA  board.  The  test  re- 
sults shown  here  are  for  text  manipulation 
only.  When  using  purely  graphics  informa- 
tion, the  performar>ce  of  these  two  products 
was  comparable  to  that  of  an  AT — still  a sig- 
nificant improvement  over  an  XT 


Relative  Times 

(RaliO  IBM  PC-XT  - 100) 


Video  BIOS 
Routine 
Wlthoul 
Scrolling 

Floiling-Point 
Cilculallon 

Iwitnnutti  coprocessor) 
Floating-Point 
Calculation 

(without  math  coprocessor) 


IBM  PC-XT  (4. 77  MHz)^ 

IBM  PC  AT  (8  MHz) 

TurboCache  EGA!  (10  MHz) 

Turbo  EGA  (7.2  MHz) 


80S6 

Instruction 
Mil 
Conventional 
Memory 


Performance  Times 


(Times  given  m seconds) 

Conventional 

Mentory 

8066 

Instruction 

Mix 

NOP 

Floating-Point 
Calcuiatlon 
(without  math 
coprocessor) 

Floating-Point 
Calcuiatlon 
(with  math 
coprocessor) 

Video  BIOS 
Routine 
Without 
Scrolling 

Video  BIOS 

Routine 

with 

Scrolling 

IBM  PC-XT  (4.77  MHz) 

5-9 

32  0 

10.1 

159.2 

4 9 

11  8 

17,5 

IBM  PC  AT  (8  MHz) 

1.3 

9.0 

4.2 

36.0 

3.2 

73 

11.2 

TurboCache  EGA!  (10  MHz) 

1,4 

7.3 

12.7 

28.3 

2.1 

2 1 

6 1 

Turbo  EGA  (7.2  MHz) 

2.0 

10,3 

10  4 

44  4 

2.7 

1-6 

5.4 

The  Conventional  Memory  benchmark  test  allocaies 
256K  bylee  of  oorwerthor^al  memory  artd  treats  rt  as  a series 
of  64-b^e  records.  Then.  16.384  rarKlom  records  are  read 
into  arvl  wntien  from  itus  memory  The  result  sTtown  is  the 
average  of  the  read  aixl  wnte  times. 

The  8086  Instruction  Mix  benchmark  test  measures 
the  time  it  takes  to  execute  a selected  senes  of  processor- 
intensive tasks  The  lest  program  uses  8066  mstruebon 
code  These  instructions  are  a subset  of  the  total  processor 
instruction  set 

The  NOP  benchmark  test  is  designed  to  measure  raw 
dock  speed  and  memory  access  time  while  minimizing 
differences  in  microprocessors  and  the  effect  ol  memory 


caching.  This  test  executes  almost  nothing  but  NOP  ("No 
Operatton")  machine  code  instructions  in  a big  128K  loop 

The  FloMng-Point  Calculation  benchmark  lest  mea- 
sures processor  speed  by  looping  through  a senes  ol  float- 
ing-pomt  calculations,  including  multiplication,  division, 
exponentiation,  arxt  loganthmic  and  tngorx>metnc  func- 
tions. The  befKhmark  program  uses  the  ftoahrig-point 
library  mduded  with  Microsoft  C Compiler  4.0.  Results 
are  given  for  computations  done  with  and  without  a math 
coprocessor. 

The  Video  BIOS  Routlrie  Without  Scrolling  benchmark 
test  measures  the  speed  ot  the  BiOS  teletype  routine  witri- 
out  scrolling.  The  lest  is  performed  in  video  mode  3.  ttie 


screen  is  cleared  and  24  lines  of  60  characters  each  (m- 
duding  a lerminaling  carnage  return  and  tme  feed)  are  wni- 
ten  to  the  display  through  me  BIOS  teletype  rootme  This  is 
done  ten  times  The  result  shown  is  the  total  ol  the  ten  tnals 
The  Video  BIOS  Routine  with  Scrollir>g  benchmark 
test  measures  the  speed  ot  the  BIOS  teletype  routine  wrth 
scroHing  The  test  is  performed  m video  m^  3.  The 
screen  is  cleared  and  240  lines  of  60  characiers  each  (in- 
duding  a lerminaling  carnage  return  and  lir>a  feed)  are 
written  to  the  display  through  me  BIOS  teletype  routne 
Although  the  first  24  lines  written  to  the  d«pl^  do  not  in- 
volve scrolling,  all  the  remaining  lines  scroll  the  display 
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■ TURBO-EGA  BOARDS 


bo  products.  Rather  than  just  plugging  into 
an  empty  expansion  slot,  they  replace  your 
PC's  native  8088  microprocessor  with 
high-performance  circuitry. 

Installing  either  board  requires  remov- 
ing the  8088  or  8086  microprocessor  from 
your  PC  or  PC-XT,  plugging  the  chip  into 
a socket  on  the  turbo-EGA  board  of  your 
choice,  then  sliding  a connecting  cable 
into  the  vacant  socket  left  behind  on  your 
system  board. 

Both  manufacturers  supply  tools  to  as- 
sist you  with  chip  removal.  Although  this 
operation  is  delicate,  in  many  ways  it  is  the 
best  approach  to  enhancing  system  perfor- 
mance (see  sidebar  "Speed  Bumps”). 

In  both  cases,  the  new  brain  is  a mem- 
ber of  the  80286  family.  The  Orchid  Turbo 
EGA  uses  an  Advanced  Micro  Devices 
80L286-8,  a lower-power-consumption 
version  of  the  80286  that's  rated  to  run  at  8 
MHz.  The  Sigma  TurboCache  EGA!  uses 
a faster  chip,  the  AMD  80286- 10,  which  is 
rated  at  10  MHz. 

Both  manufacturers  make  use  of  the 
full  capabilities  of  these  enhanced  proces- 
sors. Sigma  taps  its  chips  for  all  it's  worth, 
allowing  you  to  run  the  TurboCache  EGA! 
at  a full  10  MHz,  Orchid  prefers  to  keep  to 
a single  oscillator  and  derives  both  a low- 
speed  4.77  MHz  and  a high-performance 
7.2  MHz  from  the  same  time  ba.se — the 
former  one-third  and  the  latter  one-half  of 
the  same  frequency. 

Both  systems  maintain  complete  com- 
patibility with  performance-sensitive  and 
microprocessor-sensitive  software  by  in- 
corporating an  ordinary  8088  in  their  cir- 
cuitry (the  one  you  pry  out  of  your  comput- 
er to  install  the  turtx)  board).  Both  boards 
can  be  switched  between  native  PC  and 
turbo  operation  using  a toggle  switch  on 
the  card-retaining  bracket. 

Both  also  allow  the  addition  of  a nu- 
meric coprocessor  to  further  enhance  per- 
formance, although  your  chip  choice  op- 
tions and  coprocessor  operating  speeds 
vary  between  the  twosome. 

Both  boards  use  high-speed  cache 
memory  to  overcome  the  limited  perfor- 
mance of  the  slow  8-bit  memory  of  their 
host  systems. 

Both  boards  give  a full  EGA  endow- 
ment, supporting  all  IBM  video  modes 
from  monochrome  to  the  top  EGA  stan- 
dard with  256K  bytes  of  video  RAM  and 


640  by  350  pixels  of  on-screen  resolution 
in  16  colors  from  a palette  of  64.  Both 
cards  also  offer  compatibility  with  the  Her- 
cules monochrome  graphics/standard. 

And,  strangely  perhaps,  both  boards 
originate  in  Fremont,  California. 

Commonality,  however,  is  not  the 
whole  story.  Sigma  Designs  and  Orchid 
Technology  achieve  the  goal  of  turbo- 
EGA  dual  functionality,  but  with  two  dif- 
ferent approaches. 


ORCHID  TECHNOl.OGY  INC. 

Turbo  EGA 

Orchid  Technology  can  credit  itself  with 
creating  the  first  turbo  boards — chiefly  be- 
cause it  coined  the  term.  Orchid  was  first 
to  pul  the  extra  microprocessor  to  work  on 
ordinary  DOS  chores  with  a high  degree  of 
IBM  compatibility. 

Today  the  company  offers  a wide  range 
of  performance-enhancing  products  for 
both  PCs  and  ATs  using  both  coprocessor 
and  replacement  processor  architectures. 
Orchid  products  have  been  known  for  their 
smooth  integration  of  display  handling 
with  turbo  technology — a weakness  of  the 
turbo  products  of  many  other  manufactur- 
ers— hence  the  turbo  and  EGA  linkup  of 


Turbti  E(J.\ 

Oa'hid  Technolojjy  Inc. 

453f>5  NDrthpDrt  Lxxip  West 
Fremont.  CA 
l4|.S)68.1-()3()t) 

List  Price:  $74M 

Requires:  K0KK-ha.scd  computer. 

In  Shurt:  A well-executed  rcplacenK*ni-stylc 
turK)  board  w ith  7,2-MH/  8()2K6  perfor- 
mance and  an  KK  static  RAM  caclx:.  By  civ 
habiting  the  sanK  board,  the  Chips  and  Tech- 
nologies-based  HGA  enhancements  benefit 
from  the  irKTcased  pnx.’essor  speeds. 
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the  Turbo  EGA  seems  a natural  addition  to 
the  product  line. 

In  its  nominal  configuration,  the  Turbo 
EGA  is  a single  full-length  expansion 
board,  13'/2  inches  long.  As  you  would  ex- 
pect, it  uses  the  conventional  PC/PC-XT 
8-bit  data  bus.  It's  also  low  enough  to  fit 
into  an  XT  case  because  there's  no  reason 
at  all  to  install  it  in  a full  1 6-bit  host  such  as 
an  AT  or  compatible. 

The  Turbo  EGA  is  slender  enough  to  fit 
even  the  tightest  full-length  PC/PC-XT  ex- 
pansion slot.  Although  one  on-board  ex- 
pansion connector  lets  you  pile  on  a 


Orchid  Technology' s Turbo  EGA  Iword  offers  7.2-MHz  speed,  and  a SiK'kei  for  an  80287 
coprtH-essor  is  included.  Its  EGA  capahililies  are  based  on  Chips  atui  Technologies'  EGA  system. 
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THE 

ADVANTAGE 


ENHANCED 


Kaypro  Corpomlion  — electronics 
innovator  since  1952  — has  made 
a good  thing  even  better.  The 
KAYPRO  286i  Model  C now 
features  a 40-MB  hard  drive  and 
the  lOI-key  AT-style  keyboard. 
With  the  latest  standard  feature 
enhancements,  the  KAYPRO  286i 
is  the  smartest  choice  in  advanced 
computer  technology. 

Advanced. 

The  heart  of  the  KAYPRO  286i 
is  the  80286  microprocessor  — 
with  a processing  rate  of  10  MHz 
and  640  kilobytes  of  RAM.  The 
perfect  match  for  today's  high 
productivity  software. 

And  Enhanced. 

The  KAYPRO  286i  Model  C has 


a 1.2-MB  floppy  disk  drive,  plus  a 
hard  disk  with  40  MB  of  storage. 
The  KAYPRO  286i  AT-style 
keyboard  features  the  new 
lOt-key  layout  with  separate  cursor 
control,  numeric  keypad,  and 
12  programmable  function  keys. 

Perhaps  the  nicest  surprise  about 
the  KAYPRO  286i/C  is  the 
suggested  retail  price  of  $2995. 

You  won’t  find  distinctive 
metal  construction,  lO-MHz 
processing,  and  free  name- 
brand software  that  includes 
WordStar  Professional  Release  4 
in  any  other  AT-type  computer. 
Other  company’s  extras  are 
Kaypro  standard  features. 


LoM-Unk 


COMPUTERS 
The  Future’s  Built  /n 


KAYfm 


Kaypro's  Commerdal  Leasing 


Kaypro's  Revolving  Charge  Plan 


The  KAYPRO  286i  Model  C features... 


80286,  lO’MHz 
Microprocessor. 


An  internal  hard 
disk  drive  With  40  MB 
of  storage. 


Enhanced  Wl-key 
IBM  PC/AT-style 
keyboard  with 
security  keylock. 


640  KB  of  RAM: 
expandable  to 
IS  MB 


Bundled  software 
includes  WordStar 
Professional  Release  4. 


Ttadcmarki;  2861.  Kaypro  Corporaiion;  IBM.  AT  imrrnaiional  Buiinm 
Machines;  WordSiar  Prorcssional  Release  4.  MicroPro  Iniernaiional. 


For  the  Kaypro  Dealer  near  you,  call  1-800-4KAYPRO. 
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■ TURBO-EGA  BOARDS 


daughtercard  for  enhanced  EGA  features, 
in  most  systems  this  option  will  not  be 
used. 

Despite  the  holistic  concept  behind  the 
design  of  the  Turbo  EGA  board,  its  circuit- 
ry is  segregated  into  two  distinct  areas  cor- 
responding to  its  two  functions. 

Concentrated  near  the  center  of  the  card 
is  the  EGA  section,  consisting  mostly  of 
the  Chips  and  Technologies  EGA  imple- 
mentation. Video  RAM  is  eight  150-nano- 
second, 256K-bil  DRAM  chips  soldered 
to  the  board. 

Opposite  the  card  edge  connector  is 
most  of  the  turbo  circuitry:  the  processor, 
its  added  ROMs,  and  six  high-speed,  55- 
nanosecond  static  RAM  chips  that  yield 
8K  bytes  of  cache.  A full  dozen  program- 


■ The  overall  design  of 
the  Orchid  Turbo 
EGA  is  refined,  and  its 
execution  is  elegant. 

mable  logic  arrays  located  in  two  groups  of 
six  (one  group  for  each  board  function) 
convert  the  off-the-shelf  components  to 
their  proprietary  purposes. 

At  the  top  of  the  board  near  the  turbo 
circuits  is  a socket  for  an  80287  coproces- 
sor. Close  by  is  a jumper  that  allows  you  to 
select  either  5-  or  8-MHz  operation  for  this 
chip,  giving  you  the  flexibility  to  buy  a co- 
processor in  the  speed  rating  you  can  find 
or  afford. 

INSTALLATION  Before  installation, 
several  jumpers  must  be  set  to  match  the 
Turbo  EGA  to  its  host  system.  One  group 
is  used  to  specify  the  amount  of  host  mem- 
ory, from  64K  to  734K.  Another  jumper 
enables  or  disables  the  high-speed  cache 
circuitry  (the  default  is  enabled).  Still  an- 
other jumper  must  be  moved  should  the 
Turbo  EGA  be  plugged  into  a standard 
monochrome  or  CGA-compatible  RGB 
monitor  rather  than  an  EGA  display. 

A couple  more  jumpers  are  available 
for  adjusting  the  board  for  compatibility 
with  unusual  systems.  One  moves  the  port 


addresses  that  it  uses  to  a lower  range  (but 
complicates  the  use  of  EGA),  and  another 
disables  the  Turbo  EGA’s  use  of  the  host’s 
nonmaskable  interrupts.  Unless  you  own 
accessories  that  require  the  same  port  ad- 
dresses as  the  turbo-EGA  board,  you 
should  not  have  to  fool  with  these  settings. 

As  with  nearly  all  EGA  boards,  the  Or- 
chid board  has  a cutout  in  its  retaining 
bracket  through  which  a bank  of  four  DIP 
switches  peeks  out,  allowing  you  to  access 
the  switches  for  the  monitor  you  plug  into 
the  board  and  other  display  adapters  that 
are  used  in  the  system.  Also  available  on 
the  retaining  bracket  are  two  RCA  phono 
jacks  for  special  EGA  features  (not  com- 
posite video)  and  a female  DB-9  jack  for 
connecting  a monitor. 

A toggle  switch  on  the  retaining  bracket 
allows  the  selection  of  the  operating  speed 
of  the  Turbo  EGA  between  native  8088 
mode  and  7.2-MHz  80286  mode.  Ripping 
this  switch  while  the  system  is  in  operation 
halts  processing,  causes  a 2-second  pause, 
and  then  performs  a cold  reboot.  In  that 
this  is  the  only  speed  control  available,  you 
obviously  won’t  want  to  change  horse- 
power in  mid-datastream. 

This  switch  can  be  even  more  vexing 
because  some  systems  may  not  boot  at  tur- 
bo speed — at  least  according  to  an  Orchid 
addenda  sheet.  Although  our  plain-vanilla 
IBM  PC  had  no  problem,  persnickety  pro- 
cessors will  require  you  to  switch  them  on 
in  native  mode,  then  flick  the  switch  to 
speed  everything  up — an  added  inconve- 
nience that  no  one  will  likely  enjoy. 

Orchid  does  supply  a disk  of  software, 
but  none  of  it  is  aimed  at  the  board’s  turbo 
functions.  One  set  of  programs  duplicates 
the  functions  of  the  Hercules  support  soft- 
ware, enabling  the  various  monochrome/ 
graphics  modes,  and  provides  for  special 
CGA  or  monochrome  emulation  modes. 
Another  utility  is  supplied  to  save  your 
screen,  blanking  your  display  after  a peri- 
od of  system  activity  that  you  can  set  in  1- 
minute  increments  up  to  9,999  (that’s  al- 
most a week — your  monitor  may  be 
gasping  by  that  time!). 

TEST  PERFORMANCE  Benchmark- 
testing put  the  Turbo  EGA’s  performance 
near  that  of  an  8-MHz  AT,  giving  nearly  a 
sixfold  performance  increase  on  some 
tests.  On  the  average  the  Turbo  EGA  com- 


pleted the  benchmark  tests  67  percent  fast- 
er than  would  an  un-turboed  XT.  Of 
course,  it’s  held  back  from  giving  this 
measure  of  performance  in  all  applications 
by  the  limitations  of  its  caching  system. 
Compared  with  an  AT,  data  transfers  from 
disk  will  also  be  more  leisurely  because  of 
the  8-bit  I/O  constraints  of  the  host  PC. 

Two  words  describe  this  board’s  EGA 
abilities:  quick  and  clean.  When  running 
the  PC  Labs  Video  benchmark  test,  it  was 
faster  than  an  AT/EGA  combination.  The 
board  adds  no  irritations  of  its  own — not 
even  a trace  of  flicker  when  running  in 
CGA  mode. 

The  overall  design  of  the  Turbo  EGA  is 
refined,  and  its  execution  is  elegant.  Al- 
though the  Turbo  EGA  won’t  make  a PC 
into  a Personal  System/2  or  even  an  AT,  it 
will  add  new  vigor  to  an  old  system. 


SIGMA  DESIGNS  INC. 

TurboCacheEGA! 

Sigma  Designs’  entry  takes  a two-tiered 
approach  to  joining  turbo  and  EGA  func- 
tionality. Built  on  the  foundation  of  Sig- 
ma’s standalone  speed  enhancement,  the 
TurboCache  286,  the  TurboCache  EGA! 
gains  EGA  abilities  when  mated  with  an 
EGA!  Stack  daughtercard.  The  underlying 
card  requires  a full-length  expansion  board 
that  uses  the  8-bit  XT  data  bus.  When  dou- 
ble-decked, it  spreads  only  three-quarters 
of  an  inch — a tight  fit  in  an  PC/PC-XT 
slot,  but  a fit  nonetheless. 

Notwithstanding  the  add-on  approach, 
EGA  support  is  an  inherent  part  of  the  Tur- 
boCache 286.  Its  retaining  bracket  holds  a 
full  endowment  of  EGA  connectors  and 
switches,  including  a female  DB-9  for 
plugging  in  your  display,  two  RCA-style 
phono-cum-video  pin  jacks  for  special 
EGA  features,  and  a cutout  through  which 
you  can  access  a bank  of  four  DIP  switches 
for  selecting  monitor  type.  In  addition,  a 
light  pen  connector  (the  usual  row  of  gold 
pins)  is  located  about  midway  down  the 
length  of  the  board. 

The  daughtercard  that  furnishes  the  ac- 
tual EGA  abilities  is  5 inches  long  and  at- 
taches cheek-to-cheek — component  side 
to  component  side — to  the  TurboCache.  A 
second  daughtercard,  presumably  equally 
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tikewise, 


Totally-compatible  with  the  IBM  AT,  right 
down  to  keyboard  layout.  But  with  a more 
resilient  feel. 


14”  132  column,  high  resolution  screen 
gets  more  out  of  programs  like  Multiplan  and 
Lotus  1-2-3. 


Likewise. 


Boosts  productivity  with  easy  to  read 
character  set  and  advanced  ergonomics. 

Manufactured,  serviced  and  supported  by 
thecwnpany  that  ships  more  terminals  than 
anycMie  but  IBMf 

At  $599,  the  Wse  WY-60  delivers  unrivaled 
value  if  you’re  looking  for  sharp  resolution, 
advanced  features  and  superior  overall  quality 
in  an  AT-compatible  alphanumeric  termini. 


Likewise. 


Likewise. 


At  $649,  the  ^^^se  WY-99GT  delivers 
likewise  in  agraphics  terminal,  with  Hercules 
and  IBM  CGA  compatibility. 


So  if  you’re  looking  for  the  best  terminal  to  turn  your  AT  into  a multi-user  system,  there’s 
really  no  choice  like  Vfyse.  For  more  information,  gall  1-800-GET-WYSE. 


WYSE 


' Tr«f«m«rkif9wM0IINM  W 


till 

We  make  it  better,  or  we  just  don’t  make  it. 


rveo.w 

Lutus  I 2-3^1>3luK 


^9ICTAI^Technak«y.  IIlM  AT.  IBM  OOA  h 

>mi^Muiiiplan.  Micnjsrifl.  *toC0VQLS. 


Muiiiplan.  Micnjsrifl. 

SERVICE  gUlD 


|ineM  ikUdunu*  Hcicuhrs  Hercules. 
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■ TURBO-EGA  BOARDS 


Sigma  Designs'  TurbaCache  EGA! , with  its  W-MHz  speed,  outperformed  the  Orchid  Turbo  EGA 
and  an  IBM  PC  AT.  Jumper  settings  allow  you  to  choose from  several  speeds. 


thick  but  not  sent  for  review,  can  be 
plugged  into  the  TurboCache  to  add  what- 
ever special  features  take  advantage  of 
those  ubiquitous  pin  jacks  on  the  Turbo- 
Cache  board. 

The  daughterboard  approach  adds  an 
extra  degree  of  flexibility  to  the  Turbo- 
Cache  system.  You  can  plug  in  another 
video  board — the  Sigma  Color  400 
Stack — in  place  of  the  EGA!  Stack  card  to 
gain  enhanced  CGA  abilities:  a double- 
scanned  400-line  maximum  vertical  reso- 
lution. 

The  Color  400  Stack  gives  you  an  inter- 
im solution  of  better  (and  faster)  displays 
without  the  need  to  go  all  the  way  to  EGA. 
(Of  course,  the  Sigma  EGA  will  operate  a 
CGA  display  just  as  will  any  other  EGA 
board.) 

DESIGN  SECRETS  The  TurboCache 
286  received  for  review  proved  to  be  a 
product  of  what  undoubtedly  is  the  most 
paranoid  engineering  staff  in  the  world. 
Every  chip  on  the  board,  except  for  the  mi- 
croprocessor and  ROMs,  had  all  identify- 
ing marks  removed — not  Just  painted  off, 
but  gouged  away  by  some  security  fanatic. 

Maybe  there's  something  to  be  said  for 
keeping  design  details  secret,  what  with 
Sigma  and  Orchid  both  in  Fremont  and 
carbon  paper  engineering  being  the  darling 
of  the  'SOs.  But  the  effort  is  inappropriate 
and  Just  plain  stupid.  Anyone  serious 
about  reverse-engineering  the  product  will 
Just  x-ray  the  bo^  and  be  done  with  it. 


TurboCache  E(IA! 

Sigma  Designs  Inc. 

46501  Landing  Pkwy 
Frenwni,  CA  W558 
(4I5)7704)I(K1 

List  Price:  $899  (separaicly;  TurtK)Cachc 
286.  SW9;  EGA!  Slack.  S.Vt9). 

Requires:  8088-ba.scd  computer. 

In  Short:  Don't  let  the  piggyback  style  of 
this  btwd  amfuse  you.  TurKiCache  EGA!  is 
a lurK)  btianl  that  fully  supports  the  Chips 
and  Techmilogics  EGA  implememalion. 

This  replacement-style  lurb»>  lx>ard  has  10- 
MH/  80286  pcrft>miance  and  a 16K  static 
RAM  cache. 

Cia:L£e87ONREADfcRS£HVlC£CAR0 


Amid  the  tight  rows  of  nameless  semi- 
conductors on  the  TurboCache.  you’ll  find 
a socket  in  which  to  plant  the  8088  that  you 
must  uproot  from  the  host  computer.  In  ad- 
dition, the  TurboCache  286  board  also  re- 
serves an  empty  socket  for  an  8087  numer- 
ic coprocessor  chip. 

Despite  the  gouged  chips.  Sigma  De- 
signs supplies  instructions  for  upgrading 
the  on-board  cache  memory  from  I6K  to 
32K.  But  this  alteration  requires  that  three 
new  high-speed  static  RAM  chips  replace 
three  existing  chips.  Sigma  helpfully  spec- 
ifies three  alternative  products  that  will 
work  for  this  purpose. 

The  performance  of  the  TurboCache 
can  be  optimized  by  setting  two  pairs  of 
Jumpers;  these  determine  its  operating 
speed,  allowing  you  to  match  the  speed  of 
Just  about  any  80287  math  coprocessor 
you  can  dig  up.  You’ve  got  four  choices:  5 
MHz  for  an  80287-3;  5.7  MHz  for  an 
80287-6;  8 MHz  for  an  80287-8;  and  10 
MHz  for  an  80287-10. 

Unlike  the  TurboCache  286  founda- 
tion, none  of  the  components  on  the  EGA! 
Stack  board  have  been  defaced.  Every- 
thing is  pretty  much  the  standard  Chips  and 
Technologies  EGA  implementation. 

Apart  from  the  coprocessor  settings,  in- 
stalling the  TurboCache  EGA!  requires  at 


most  three  adjustments:  two  to  the  add-in 
board  and  one  to  the  host  PC. 

Using  a single  bank  of  eight  DIP 
switches,  you  can  set  the  base  address  of 
the  ports  used  by  the  board  to  avoid  con- 
flict with  other  peripherals.  Ordinarily, 
however,  the  factory  settings  won’t  re- 
quire a change. 

The  other  settings  you  must  make  ate 
the  same  as  those  required  whenever  you 
add  an  EGA  to  a PC.  You  must  configure 
the  host’s  DIP  switches  to  reflect  no  moni- 
tors being  installed,  then  set  the  switches 
peering  through  the  TurboCache  retaining 
bracket  to  the  video  mode  and  monitor  that 
you  want  to  use — EGA.  Monochrome, 
40-column  CGA,  or  80-column 
CGA — and  any  other  monitor  that  might 
also  be  cohabiting  in  the  system. 

TOGGLE  SWITCH  As  with  the  Orchid 
Turbo  EGA,  Sigma  Designs  includes  a 
toggle  switch  on  the  rear  panel  of  the  Tur- 
boCache that  allows  you  to  select  between 
the  8088  microprocessor  and  the  turbo 
speed  of  the  80286.  As  with  the  Orchid 
board,  flipping  the  switch  during  operation 
reboots  the  host  computer. 

Once  you’re  in  turbo  mode,  you’re 
really  moving  fast.  The  TurboCache 
EGA!  whipped  through  the  PC  Labs 
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benchmark  tests,  beating  the  Orchid  entry 
and  even  the  IBM  8-MHz  AT  on  several  of 
the  tests.  Overall,  the  TurboCache  EGA! 
completed  processor  tasks  25  percent  fast- 
er than  a straight  XT. 

Sigma  Designs  also  wisely  includes  a 
software  utility  that  switches  the  operating 
mode  of  the  TurboCache,  even  within  ap- 
plications. The  program,  called  simply 
Turbo,  is  run  once  and  remains  partially 
RAM-resident,  intercepting  keyboard  in- 
put. Pressing  the  Ctrl-Alt-Plus  key  combi- 
nation switches  to  turbo;  Ctrl-Alt-Minus 
flips  to  8088  mode.  In  addition,  these 
functions  can  be  handled  by  running  Turbo 


']I)i4  EDITOR’S 
Eftffl  CHOICE 

• TurboCache  EGA! 

Once  1 overcame  my  aversion  to 
stack  boards  and  blackened  chips, 
the  TurboCache  EGA!  proved  to  be 
a worthy  system  addition.  On  sever- 
al benchmark  tests,  its  lO-MHz 
brain  outthinks  IBM's  best  AT  and 
beats  Orchid  Technology's  Turbo 
EGA  on  a majority  of  the  scores. 

If  you  look  at  the  screen  and  not 
at  the  board.  Sigma  Designs'  Tur- 
boCache EGA!  ranks  the  better 
product  and  the  better  buy. 

again  at  the  DOS  prompt. 

Again  like  Orchid.  Sigma  warns  that 
booting  in  high-speed  mode  may  not  be 
successful.  We  encountered  no  problems 
with  DOS  3.2  but,  inexplicably,  cold  boot- 
ing in  80286  mode  and  DOS  3. 1 resulted 
in  our  keyboard  undergoing  a strange  shift: 
every  character,  including  numbers  and 
carriage  return,  shifted  to  the  equivalent  of 
uppercase  (1  appeared  as  !,  2 as  (fi),  etc.). 
Brxrting  in  8088  mrxie  and  tunning  the 
Turbo  program  easily  eliminated  the  puz- 
zling problem. 

Sigma  lets  you  handle  setting  all  Hercu- 
les and  video  mrxie  compatibilities  in  one 
utility  program,  SIGMAEGA,  which  also 
operates  as  a screen  blanker  (with  the  delay 
period  .selectable  up  to  I hour).  And  just  in 
ca.se  ytxj  want  to  try  high-speed  drxxlling 
with  your  new  system.  Sigma  throws  in 
the  PC  Paintbrush  package. 


The  TurboCache  EGA!  prrxiuces  video 
with  snap  and  sparkle,  vying  with  Orchid 
for  speed  and  equaling  it  in  quality. 

SHOULD  YOU  BUY  ONE? 

As  they  stand,  these  turbo-EGA  boards  are 
amazingly  gorxl — a leap  beyond  the  first 
generation  of  turbo  products.  But  the  ques- 
tion remains,  whether  to  buy  one  of  these 
prrxlucls  at  all. 

Neither  of  these  prrxlucts  will  turn  a PC 
or  XT  into  a Personal  System/2,  nor  even  a 
now  old-fashioned  AT.  The  actual  im- 
provement in  program  throughput  that 
you’ll  gel  will  depend  on  how  well  your 
applications  and  the  cache  memory  of  the 
boards  hit  it  off.  (In  theory  at  least,  the  big- 
ger cache  of  the  TurboCache  EGA!  should 
give  it  an  even  greater  advantage  over  the 
Turbo  EGA.)  But  disk  performance  will 
lag;  don’t  even  think  of  toying  with  either 
of  these  turbos  until  you’ve  stuffed  a hard 
disk  under  the  hood  of  your  PC. 

In  light  of  IBM’s  April  product  intro- 
ductions. these  enhancements — wonder- 
ful only  a few  months  ago — now  rank  only 
as  interim  solutions.  When  IBM  upped  the 
display  standard  to  640  by  480  pixels  with 
256  colors,  mere  EGA  lost  the  crown  as 
the  reigning  beauty  of  video  resolution. 

That  makes  their  prices  perplexing,  at 
best.  Compared  with  an  IBM  EGA  board, 
these  turbo-EGAs  arc  bargains  indeed — 
you  essentially  get  the  turtx)  performance 
thrown  in  for  free.  On  the  other  hand,  their 
retail  tickets  pul  them  temptingly  close  to 
the  cost  of  a stripped  AT  compatible  (to 
which  you  can  presumably  add  your  old 
display  system  and  a pair  of  bifocals).  You 
could  get  a whole  new  system  and  give  the 
PC  to  your  college-bound  offspring  or 
keep  the  spare  PC  on  the  .shelf. 

Moreover,  if  you  are  after  the  highest 
quality  and  snappiest  monitor  perfor- 
mance, you’ve  got  to  give  up  the  quest  for 
the  lowest  price  and  look  at  something  that 
currently  comes  only  with  an  IBM  label. 

Nothing  inherent  in  these  turbo-EGA 
boards  should  put  you  off.  They  handle 
their  appointed  duties  well  and  will  breathe 
new  life  into  an  aging  system.  You  only 
have  to  decide  whether  that  is  what  you 
want  to  do.  ® 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 


QUICKCODE  PLUS 


Let's  face  it.  Coding  is  a waste  of  time.  Why  should 
you  have  to  work  hard  just  to  get  dBASE  to  do  what 
you  want?  Let  (XIICNCOOE  PLUS  automatically  write 
all  your  dBASE  programs  for  you.  Its  built-in  Form 
Editor  and  1-2-3  style  commands  are  a breeze  to  use. 
And  it  can  write  programs  like  an  expert-to  read  and 
update  dozens  of  databases:  11  pages  and  500  fields 
per  form:  Protected  Fields:  and  hundreds  of  other 
state-of-the-art  features! 


Not  getting  enough  mileage  out  of  your  dBASE  re- 
ports? Is  REPORT  FORM  too  weak  and  program- 
ming to  slew?  Then  ifs  time  to  switch  to  something 
a lot  stronger  . . .QUICKREPORT,  the  dBASE  Report 
Writer  you've  always  wanted  Design  reports  in  sec- 
onds simply  by  drawing  them  on  the  screen.  Put 
text  and  data  anywhere,  define  computed  fields, 
totals,  averages,  etc.  Vbu  can  even  link  together  6 
databases  and  use  powerful  features  like  file  chain- 
ing and  transaction  processing.  Sort,  group,  and  total 
on  up  to  16  fields.  Use  fancy  printer  features  iike 
BOLD,  italics,  etc.  This  is  the  Report  Writer  that  PC 
Magazine  called  "elegant." 


FOXSCEIXER 


Fox  & Getter 

604  Market  Street 
Elmwood  Park,  NJ  07407 
(201)  794-8883  Telex:  311256 


OUlCKOOOC  PLUS  m)  OUlCKitf  PORT  are  iradFfTwia  ol  & GMer  dMSt  M PLUS  » 
alradefnvhotAsMonTMe  1-?38ifBgB»w«Hn(>tiTi|iiiiillDlus0e*elopnnnlC«p 
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Depending  on  which  package  you  buy  it  in, 
dBASE*power  will  cost  you  $169  or  $695. 


Introducing  dBXL.” 

The  dBASE  111  Plus"'“Superclone’’. 

At  just  $169,  it  makes  paving 

for  a name  pretty  pricev. 

Just  as  you  can  buy  two  versions  or  more  of  programs 
like  BASIC,  you  can  now  buy  two  versions  of  dBASE 
power.  Depending  on  which  version  you  buy,  you’ll  get 
more  or  less  the  same  performance  for  $169  or  $695. 

Get  a lot  more  for  a lot  less  with  dBXL. 

With  dBXL,  both  files  and  syntax  are  compatible  with 
dBASE  III  Plus.  You  can  interchange  databases,  indexes, 
and  other  files  between  the  two  products.  And  if  you’ve 
used  dBASE.  you’ll  only  need  to  learn  the  commands 
we’ve  added  (yes  added)  to  make  the  dBASE  III  language 
more  powerful.  They  run  the  same.  But  with  dBXL 
you’ll  have  more  to  run  with.  And  you  don't  need  to 
worry  that  we're  stepping  on  anybody's  toes,  because 
our  unique  agreement  with  Ashton-Tate  makes  dBXL  a 
safe  alternative. 


If  you’re  new  to  dBASE,  dBXL  INTRO  lets  you  run 
the  program  with  menu  choices.  A “tutor”  line  simply 
shows  you  which  dBASE  III  Plus  command  you’re 
creating  with  the  menu.  If  you  goof,  error  messages  are 
simple  and  easy-to-understand,  and  two  levels  of  Help  are 
just  a function  key  away.  Even  our  documentation  is 
easier,  it's  better  written,  better  organized,  and  more 
concise. 

For  you  power  users,  we’ve  included  special  features 
like  access  to  DOS  services,  up  to  99  windows  without 
any  other  software,  and  automatic  memory  variable 
management.  Whether  you’re  programming  for  yourself 
or  others,  dBXL  is  the  ultimate  development  tool. 

Unlike  dBASE  III  Plus,  dBXL  runs  on  PC-DOS  or 
MS-EXJS,  so  you  can  run  it  on  the  HP- 150,™  the  T1 
Professional.™  and  the  Apricot,™  to  name  a few. 

dBXL.  It’s  more  power  than  the  name  brand  without 
paying  for  the  name. 


INTRODUCING  dBXE 

WORDTECH  SYSTEMS,  INC. 

P.O.  Box  1747,  Orinda.  CA  94563,  (415)  254-0900,  Telex  503599,  Fax  (415)  254-0288 

Not  copy  protecMl.  dBXL  u a trademark  of  WcnTTech  SyMeim.  Inc.  dBASE  HI  Plus  and  dBASE  are  tndeniarks  of  the  Ashloft-TaK  Corp.  MS-DOS  is  a trademark  of  Microioft  Corp. 
HP- ISO  is  a trademark  of  Hewlen-Packard  Corp.  TI  Professional  is  a iradenurk  of  Tests  Instrvmenis.  Apricot  FI  n a tiadetnark  of  Apricoi  Corp. 
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■ UTILITIES  ■ GLENN  HART 


A 

JL  shton-Tate's 

competitors  have  been  carving  out  a mar- 
ket niche  by  taking  advantage  of  shortcom- 
ings in  its  giant  dBASE  database  manage- 
ment system.  The  upstarts  are  offering 
products  that  can  beneht  both  applications 
developers  and  end  users:  dBASE  lan- 
guage compilers  for  developing  custom- 
ized dBASE  applications  and  dBASE  inter- 
preters for  interactive  access  to  the 
information  stored  in  dBASE  databases. 

Native-code  compilers  and  pseudo- 
compilers that  can  execute  dBASE  lan- 
guage commands  are  designed  to  remedy 
dBASE' s drawbacks  as  an  applications  de- 
velopment tool.  Geared  primarily  for  the 
serious  developer,  their  major  contribution 
is  executing  dBASE  code  faster.  They  of- 
ten offer  improved  debugging  facilities  as 
well.  And  they  have  extended  the  dBASE 

Maximizing  dBASE  performance  is  a significant  challenge 
that  is  begin  met  by  a growing  list  of  compiler  and  interpreter 
programs  designed  to  speed  dBASE  power  users  along. 


PC  MAGAZINE  ■ JULY  1987 
331 


■ dBASE  COMPILERS 


language  with  powerful  enhancements  that 
make  programmers  more  productive  and 
the  programs  they  create  more  functional 
and  attractive. 

Generally,  dBASE  language  compilers 
do  not  require  the  developer  to  buy  dBASE 
or  one  of  the  mn-time  modules  Ashton- 
Tate designed  to  make  up  for  dBASE's 
slow  speed.  They  also  eliminate  the  extra 
cost  of  a copy  of  dBASE  for  the  end  user. 

Ashton-Tate’s  competitors  have  also 
introduced  new  interpreters  priced  lower 
than  dBASE.  These  interpreters  allow  us- 
ers with  mote  modest  data  management 
needs — and  mote  mode.st  budgets — to  en- 
ter the  dBASE  community  and  gain  inter- 
active access  to  database  information. 

We  look  at  four  of  these  dBASE  com- 
petitors here:  Clipper,  a native-code  com- 
piler from  Nantucket  Inc.;  dBXL,  an  inter- 
preter from  Wordtech  Systems;  FoxBASE 
Plus,  a pseudocompiler  from  Fox  Soft- 
ware; and  Quicksilver,  a compiler  with  a 
native-code  optimizer  from  Wordtech  Sys- 
tems. 

DBASE  DOMINANCE  In  one  sense, 
these  competitive  products  simply  add  to 
the  credibility  of  the  dBASE  language  and 
strengthen  Ashton-Tate’s  long-term  posi- 
tion. According  to  Dataquest's  Paul  Cub- 
bage,  in  1986  Ashton-Tate  earned  a 45 
percent  share  of  revenues  and  a 35  percent 
share  of  unit  sales  among  all  microcomput- 
er database  managers,  including  the  Apple 
Macintosh  family  as  well  as  PCs  and  com- 
patibles. The  dBASE  language  compilers 
and  interpreters  evaluated  here  generated 
perhaps  $15  million — 10  percent  of  Ash- 
ton-Tate's  $150  million  1986  database 
revenues. 

Ashton-Tate's  database  management 
system  has  had  three  major  releases:  the 
initial  dBASE  II,  dBASE  III  when  the  PC 
standard  became  established,  and  dBASE 
III  Plus,  the  current  version.  Each  has  add- 
ed mote  functionality,  greater  ease  of  use, 
and  better  documentation. 

Two  USES  dBASE  is  both  an  interpret- 
er and  an  applications  developer.  As  an  in- 
terpreter, it  allows  interactive  access  to  the 
information  stored  in  its  databases.  As  a 
programming  environment,  it  is  used  to 
develop  customized  dBASE  applications. 

Since  the  original  concept  of  command 


fries  seemed  in  some  ways  to  be  merely  a 
method  of  storing  a sequence  of  com- 
mands so  you  wouldn't  have  to  type  them 
again,  dBASE’ s language  capabilities  were 
once  debated.  But  even  in  dBASE' s frrst 
incarnation,  commands  for  branching  and 
constructing  loops  allowed  you  to  create 
programlike  command  files  that  per- 
formed functions  traditionally  associated 
with  high-level  languages.  Certain  of  its 
commands  were  high  level , sometimes  ex- 
ecuting with  one  line  what  would  take  doz- 
ens of  lines  of  code  in  more-traditional  lan- 
guages. 

Over  time,  the  debate  has  evaporated. 
Ashton-Tate  and  others  expanded  dBASE 
to  the  point  where  no  one  questions  its  sta- 
tus as  a legitimate  programming  environ- 
ment. 

As  an  applications  development  tool, 
though,  dBASE  has  sotrre  flaws.  It  exe- 
cutes slowly  as  an  interpreter.  And  since 
few  developers  wish  to  provide  the  source 
code  to  their  applications,  the  cost  of  buy- 
ing a copy  of  dBASE  jacks  prices  up  for  the 
users,  too.  Ashton-Tate  has  developed  less 
costly  run-time  interpreters  that  hide  the 
source  code  from  the  end  u.ser,  but  these 
too  run  at  less  than  warp  speed. 

Ashton-Tate  refuses  to  discuss  future 
products,  but  it’s  fair  to  assume  we’ll  see 
further  developments  in  the  dBASE  fam- 
ily, perhaps  along  the  lines  of  graphic  in- 
terfaces and  some  foray  into  the  SQL 
(Structured  Query  Language)  .standard  that 
may  filter  down  to  microcomputers  from 
mainframes  and  minis. 

TWO  BENEnCIARIES  The  ultimate 
beneficiaries  of  these  developments  ate 
dBASE  end  users,  as  well  as  developers  of 
applications  software  and  the  competing 
products  they  will  undoubtedly  spawn. 
Both  camps  have  enjoyed  improved  per- 
formance and  flexibility  as  dBASE  and  its 
competing  products  have  evolved  to  the 
current  level  of  sophistication.  The  future 
promises  mote  of  the  same. 

Clipper 

Nantucket’s  Clipper  is  a native-code 
dBASE  language  compiler  designed  pri- 
marily for  software  developers.  Its  fast  ex- 
ecution speed  and  its  language  extensions 
have  won  it  support  among  developers. 


Clipper,  Autumn  *86 
Version 
Nantucket  Inc. 

5995  Sepulveda  Blvd. 
Culver  City,  CA  90230 
(213)390-7781 
List  Price:  $695;  up- 
grade. $139  for  regis- 
tered owners 

Requires:  256K  RAM.  two  disk  drives. 
1X)S  2.0  or  later. 

In  Short:  A nalivc-cudc  dBASE  language 
compiler  designed  primarily  for  software  de- 
velopers with  fast  executi(Hi  speed  arxl  many 
language  extensions.  Not  copy  pnHeclcd. 
UHCll  660  ON  RC.ADt:  R fj.  RVlCt  CAWJ 


The  most  recent  release,  designated 
Autumn  ’86,  continues  in  the  Nantucket 
tradition  of  adding  still  more  bells  and 
whistles  to  the  dBASE  language.  And  the 
company  has  finally  removed  all  copy  pro- 
tection from  Clipper. 

Clipper  is  a traditional  two-step  com- 
piler. First,  you  prepare  your  source  code 
with  the  text  editor  or  word  processor  of 
your  choice  and  compile  it  with  the  Clip- 
per compiler,  which  normally  compiles  all 
program  modules  in  an  application,  pro- 
ducing an  object  file.  The  second  step  links 
your  object  file  with  routines  extracted 
from  Clipper’s  main  library  and  other  spe- 
cialized object  libraries. 

The  result  is  a freestanding  program 
that  you  can  execute  directly  from  DOS. 
You  don’t  need  a run-time  module  or  a 
copy  of  Clipper  or  dBASE  to  run  the  final 
applications  program. 

Nantucket  supplies  a customized  ver- 
sion of  the  PLINK86  linker,  but  you  can 
use  current  releases  of  the  standard  Micro- 
soft linker  in  some  situations.  Although 
PLINK  is  much  slower  than  the  Miettrsoft 
linker,  it  alone  lets  you  structure  overlays 
to  reduce  the  memory  required  in  the  com- 
puter on  which  the  application  will  be  exe- 
cuted. Implementing  overlays  is  never  a 
trivial  process,  but  Clipper’s  PLINK 
methods  are  not  quite  as  Byzantine  as 
some. 

As  with  any  similar  compiler,  dipper’s 
constant  edit-compile-link-execute  cycle 
can  get  tedious.  You  also  lose  the  relative 
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IF  scantype  $ 'NCA" 

IF  scantype  = 'A' 
sequence  = ’ ’ 

0 8,0  SAV  'H>ane  or  Oonpany  sequeiKe  ===>  ' GET  sequence  I 
PICTURE  UALID  sequence  $ 'NC' 

READ 

IF  sequence  = 'N' 

USE  prdata  INDEX  lastnane 
ELSE 

9 18,0  SAV  'Indexing...' 

INDEX  ON  conpany* lastnane  TO  conpany 
USE  prdata  INDEX  conpany 
END  IF 

END  IF  scan  all  records 

IF  scantype  - 'N' 

USE  prdata  INDEX  lastnane 

0 8,0  SAV  'Enter  Last  Nane  to  Edit  (F5  to  quit)  '==}  ’ GET  niastnane 
0 9,0  SAV  'Enter  First  Nane  ===>  ' GET  nfirstnane 

READ 

nd^ :tU-*P  P j I • End  X=exit  ?=HeK 


Clipper  employs  a traditional,  two-step  programming  process . Programming  code,  suchasthe 
sample  above,  is  written  and  edited  in  your  word  processor  and  then  run  under  Clipper. 


ease  of  debugging  your  code  in  an  inter- 
preter. Yet  Nantucket  supplies  a reason- 
ably competent  debugger  that  you  can  link 
into  trial  programs  to  help  ferret  out  prob- 
lems in  your  code. 

EXTENSIVE  EXTENSIONS  While 
Clipper's  initial  appeal  was  based  on  its 
execution  speed,  the  many  language  ex- 
tensions Nantucket  has  added  have  se- 
duced developers.  The  extensive  list 
makes  covering  even  the  high  points  diffi- 
cult in  a single  review. 

Since  Clipper  lets  you  define  up  to  eight 
relations  among  files  (compared  with  only 
one  in  dBASE  III  Plus),  you  can  structure 
complex  data  interrelationships  easily. 
Also,  Clipper's  help  system  is  seamless 
and  professional.  The  FI  key  calls  a Help 
program  you  can  write  to  give  end  users 
general  or  context-sensitive  on-screen 
help.  When  a user  presses  FI,  Clipper 
sends  the  name  of  the  program  module  be- 
ing executed,  the  current  line  number,  and 
the  name  of  the  memory  variable  waiting 
for  user  input . The  help  program  you  write 
can  save  the  current  screen,  display  help 
messages,  and  restore  the  saved  screen  im- 
age without  redrawing  code. 

You  can  add  Clipper's  VALID  clause 


to  GET  input  statements.  The  program 
tests  user  input  against  an  expression  you 
specify  and  rejects  input  that  doesn’t  satis- 
fy your  expression,  saving  you  from  hav- 
ing to  do  tedious  loop  coding  to  ensure  ac- 
ceptable input.  Another  timesaver  is  a 
series  of  commands  that  implements  at- 
tractive lighted-bar  menus  with  no  more 
code  than  static  dBASE  menus  require. 

Clipper  implements  an  additional  loop 
construct  not  found  in  dBASE.  If  you  know 
the  number  of  iterations  in  advance, 
FOR  . . , NEXT  . . . STEP  loops,  used 
just  as  in  BASIC,  can  be  more  straightfor- 
ward than  using  DO  loops.  Clipper's  new 
release  supports  arrays,  but  they  ate  only 
one-dimensional. 

Memo  fields  have  long  been  something 
of  a stepchild  in  the  dBASE  system. 
dBASE  III  Plus  offers  limited,  handi- 
capped access  to  memo  fields  and  man- 
ages them  poorly.  Clipper  adds  several 
functions  that  finally  make  memo  fields 
immensely  useful.  It  lets  you  display  and 
edit  memo  fields  in  a screen  window  or  as- 
sign memo  fields  to  a standard  string  for 
.searching  and  other  manipulations.  Al- 
though Clipper's  memo  field  support  sys- 
tem is  poorly  documented,  it  rewards  ex- 
perimentation. 


Perhaps  Clipper's  most  notable  innova- 
tion is  the  concept  of  User  Defined  Func- 
tions. You  can  write  code  segments  that 
your  program  can  call  just  as  it  would  the 
standard  functions  supplied  with  Clipper. 
Your  functions  essentially  become  exten- 
sions to  the  dBASEIClipper  language,  with 
the  same  status  as  built-in  functions, 

Clipper  doesn’t  support  most  of  the 
dBASE  commands  that  you  would  normal- 
ly use  only  in  an  interactive  environment 
(like  BROWSE.  EDIT,  and  DISPLAY 
MEMORY).  Occasionally  you’ll  miss  ac- 
cess to  these  commands,  even  though 
clever  programming  can  work  around 
them. 

LTILI’I'IES  Nantucket  supplies  several 
utility  programs  with  Clipper  that  perform 
functions  you  would  execute  interactively 
within  dBASE.  CREATE,  LABEL,  and 
REPORT  programs  simulate  equivalent 
dBASE  commands.  INDEX  creates  Clip- 
per index  files.  The  special  .NTX  indexes 
that  Clipper  creates  and  requites  have  long 
been  a bone  of  contention.  If  you  want  to 
manipulate  data  files  with  dBASE,  you’ll 
need  to  reindex  from  dBASE  to  create  nor- 
mal .NDX  files.  Nantucket  claims  its  in- 
dex structure  is  more  efficient  and  faster 
than  dBASE's,  but  it  has  announced  com- 
patible index  structures  in  an  upcoming  re- 
lease. 

Clipper  now  includes  statements  that 
let  you  modify  your  code  to  execute  on 
networks  that  support  DOS  3.1  calling 
conventions.  The  Clipper  networking 
commands  are  similar  to  those  in  dBASE 
III  Plus.  Your  application  doesn’t  need 
any  costly  network  access  modules  akin  to 
those  sold  by  Ashton-Tate  for  dBASE  net- 
work access. 

SPEED  Clipper  acquitted  itself  quite 
well  in  our  tests.  The  compilation  and  link- 
ing process,  however,  is  slow.  A Make 
utility  can  eliminate  unnecessary  recompi- 
lations, and  I highly  recommend  Comtel’s 
excellent,  simple,  and  inexpensive 
CLMAKE.  Execution  times,  on  the  other 
hand,  are  fast.  In  general,  Clipper  ran  a 
solid  second  to  FoxBASE  Plus  on  most  of 
the  PC  Labs  tests,  although  it  beat  Fox- 
BASE Plus  on  one  and  lost  to  Quicksilver 
on  another. 

Nantucket  plans  a Spring  ’87  release 
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dBXL'5  sophisticated  and  extensive  on-line  manual  helps  to  guide  you  through  the  program's 
functions.  In  this  exampie,  the  command  WSELECT is  being  explained. 


sometime  in  May.  This  free  upgrade  will 
Hx  a few  bugs,  but  its  main  aspiration  is  to 
improve  performance  still  further.  Clipper 
was  king  of  the  performance  hill  since  its 
introduction,  but  now  healthy  competition 
from  FoxBASE  Plus  and  Quicksilver  may 
lead  to  even  faster  execution  times.  The 
new  release  will,  as  mentioned,  also  sup- 
port dBi45£-compatible  index  file  struc- 
tures. 

Clipper  has  established  a very  strong 
loyalty  among  dBASE  applications  devel- 
opers. Its  many  extensions  and  its  speed 
have  earned  Clipper  solid  sales  that  should 
continue  to  grow. 

dBXL 

Like  dBASE  III  Plus,  Wordtech  Systems’ 
dBXL  is  an  interpreter.  It  has  all  the  advan- 
tages of  an  interpreter  when  it  comes  to  in- 
teractive processing — and  the  disadvan- 
tages in  execution  speed.  In  itself,  another 
dBASE  interpreter  wouldn’t  be  all  that  ex- 
citing. The  big  news  with  dBXL  is  its  $169 
price — 75  percent  less  than  that  of  dBASE 
III  Plus.  But  there’s  more  to  dBXL  than 
low  cost. 

According  to  Wordtech,  dBXL  is  de- 
signed to  be  "a  functional  twin  of  dBASE 
III  Plus."  For  the  most  part,  it  meets  this 
design  objective  nicely,  but  it  implements 
some  dBASE  commands  differently  and 
doesn’t  support  a few  of  dBASE’s  offer- 
ings. Also,  it  has  several  interesting  and 
useful  language  extensions.  Unlike  most 
other  dBASE  clones,  dBXL  doesn’t  have 
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dBXL 

WtKxJlcch  Systems  Inc, 
P.O.  Box  1747 
()nnda.CA9456? 

(415)  2544)90() 

List  Price:  $169 
Requires:  5 12K  RAM. 
tWsidisk  drives.  IXXS  2.0 

orlatcr. 

In  Short:  An  interpreter  (hat  offers  giKid 
dBASE  compatibility  and  useful  exlensioas  at 
a remarkable  price,  but  isn’t  exactly  a speed 
demtwi.  Not  copy  pn>tecied. 

CfROLeWONRfcAOfcRSEHVICfcCARD  ~~ 


its  own  index  file  structure,  so  you  can  use 
standard  dBASE  data  and  index  files  as  is. 

Unlike  dBASE’s  notorious  dot  prompt, 
dBXL's  prompt  tells  you  which  work  area 
you’re  currently  using.  Many  dBXL  com- 
mands that  require  continuous  input  from 
the  operator  use  /-2-i-style  horizontal 
menus.  The  program  displays  pop-up  sub- 
windows to  add  further  information  or  to 
display  available  options. 

EASY  CORRECTIONS  AND  HELP 

dBXL’s  built-in  program  editor  works  well 
enough,  but  it  doesn’t  resemble  the  dBASE 
///  Plus  editor  visually.  The  1-2-3- 
style  menus  are  both  a help  and  a hin- 
drance. For  example,  you  have  to  hit  sev- 
eral keystrokes  Just  to  write  your  program 
to  disk.  On  a brighter  note.  dBXL  adds  a 
Fix  alternative  to  the  normal  "Cancel, 
Suspend,  Ignore”  options  presented  when 
a program  error  is  encountered.  If  you 
choose  Fix,  the  editor  appears  with  the  cur- 
sor positioned  near  the  error,  and  you  can 
make  whatever  corrections  are  needed. 
When  you  leave  the  editor,  the  program  re- 
sumes execution  with  the  corrected  line. 
The  appearance  of  this  fast  and  convenient 
correction  system  in  the  dBASE  communi- 
ty, available  for  years  with  various  pro- 


gramming languages,  is  welcome. 

dBXL  features  a superb  context-sensi- 
tive Help  system.  You  can  display  fields  in 
the  active  database,  directories  of  files  and 
databases,  or  a list  of  memory  variables,  as 
well  as  an  on-line  manual.  However,  cit- 
ing the  printed  manual  page  on  the  help 
display  would  also  help.  A new,  clever, 
but  poorly  implemented  HELP  clause  lets 
you  append  a string  to  an  @ SAY/GET 
statement.  If  the  user  hits  FI  while  input- 
ting to  the  GET.  the  string  is  displayed  in  a 
small  box  in  the  upper  right  of  the  screen. 
But  the  help  message  isn't  word  wrapped 
or  otherwise  formatted,  and  the  message 
box  size  is  fixed  no  matter  how  long  the 
help  text  is.  You  can  count  characters  and 
add  extra  spaces,  but  this  method  is  obvi- 
ously tedious  and  unacceptable. 

EXTENSIONS  One  of  dBXL’s  major 
additions  to  the  dBASE  language  is  an  AU- 
TOMEM mechanism  that  can  automati- 
cally create  special  memory  variables  for 
each  field  in  the  active  database.  Other 
AUTOMEM  commands  add  a new  record 
to  a database  and  fill  it  with  the  contents  of 
the  special  variables,  fill  the  variables  with 
the  contents  of  fields,  and  more.  AUTO- 
MEMs  are  both  fa.ster  and  easier  to  pro- 
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If  it  seems  that  the  more  you  have  to  do,  the  slower  your 
database  wants  to  do  it,  there's  a very  simple  solution. 


Turtle  Souped 


k Nantucket, 


The  Clipper”compiler 
from  Nantucket. 

Just  run  your  dBASE' 
applications  programs 
through  Clipper  and  watch 
them  fly.  Then  as  your 
business  grows,  Clipper 

will  grow  with  you. 

Clipper  already  includes  far  easier  networking  and  there’s 
no  extra  charge. 

It  has  an  extended  language  that  makes  applications 
easier  than  ever  before.  We've  included  commands  for 
quick  menus,  fast  screens,  arrays,  more  fields  and  memory 
variables  and  other  enhancements.  Or  if  that’s  not  enough, 
with  Clipper  you  can  even  define  your  own  functions  and 
customize  dMSE  so  it  does  exactly  what  you  want  it  to  da 
And  once  your  programs  are  compiled,  you  can  distribute 
as  many  copies  as  you  like  with  full  source  code  security 
and  no  licensing  or  runtime  fees. 

Database  users  are  saving  time 
and  money  with  Clipper  at  3M  and 
Touche  Ross,  Exxon  and  TRW  and 
tens  of  thousands  of  businesses 
around  the  world. 

To  find  out  more,  contact: 

Nantucket  Corp,  12555  W Jefferson 
Blvd,  Los  Angeles,  CA  9006& 

Or  call  (213)  390-7923  today 
Clipper  can  put  you  on  the 
fast-track  today 


CNantuckett  foontton  1987 Cl^tpcfisa iradenurk of Nantudcei Corpomton: dBASE lan’i  InEurape  Nantucket Coqxxaiion tl^UTopeiSBIueaiais Awnue. FofcSifcet, Henirvd. HenaSCS4ireidq]hane0992 554621. 
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gram  than  traditional  methods  based  on 
REPLACE. 

dBXL  allows  more  intimate  contact 
with  DOS  and  the  computer's  hardware 
than  dBASE.  IN  and  OUT  commands  let 
you  access  hardware  ports,  and  a new 
DOSINT  command  calls  an  interrupt  ser- 
vice routine  for  access  to  low-level  DOS 
and  BIOS  services. 

The  other  main  language  extension  is  a 
comprehensive  windowing  system  (pio- 
neered by  Quicksilver)  that  lets  you  create 
pop-up  windows  for  a variety  of  purposes, 
including  input  and  output  and  help  mes- 
sages. Text  scrolls  within  an  active  win- 
dow. You  can  display  up  to  99  windows  si- 
multaneously and  expand,  contract,  and 
move  them  easily. 

The  syntax  of  the  windowing  com- 
mands closely  mirrors  normal  dBASE  data 
nie  commands.  The  commands  include 
WABANDON,  to  deselect  the  current 
window  but  not  release  the  window 
opened  in  it;  WCLOSE,  to  erase  the  win- 
dow and  its  contents;  WCOPY  TO,  to 
copy  a window  definition  into  a new  area; 
WDISPLAY,  to  clear  and  display  a win- 
dow; and  so  on,  with  commands  to  move, 
release,  restore,  save,  select  area,  define 
frame,  change  size,  define  title,  define 
window,  open  a master  file  with  multiple 
window  definitions,  and  open  a window  in 
the  currently  active  window  area.  The 
powerful,  flexible  windowing  scheme  is 
also  easy  to  learn  and  use. 

dBXL  is  highly  compatible  with  dBASE 
III  Plus,  but  it  doesn’t  implement  some  of 
the  nev/er  dBASE  systems  like  View,  IM- 
PORT/EXPORT, and  the  dBASE  screen 
painter.  dBXL  replaces  dBASE's  ASSIST 
system  for  beginners  with  a similar  but  not 
identical  INTRO  system.  It  also  has  no 
netwotk  support  whatsoever. 

For  some  reason,  memory-variable 
names  can  be  only  eight  characters  long, 
instead  of  the  ten  characters  that  dBASE 
permits.  This  difference  could  create  prob- 
lems when  moving  programs  written  for 
dBASE  10  dBXL. 

dBXL's  documentation  is  simply  the 
best  of  any  dBASE  language  system.  It  has 
useful  tutorials  and  beautifully  written  ex- 
planations of  each  command  and  function. 
1 routinely  reach  for  it  as  a command  refer- 
ence, no  matter  which  interpreter  or  com- 
piler I'm  using. 


SPEED  Just  about  the  only  thing  that's 
not  impressive  about  dBXL  is  its  execution 
speed.  It  was  by  far  the  slowest  product  on 
every  test  we  ran,  and  Wordtech  plans  to 
increase  execution  speed  in  future  re- 
leases. Unlike  its  sister  product  Quicksil- 
ver, dBXL  ran  our  tests  with  no  modifica- 
tions.  dBXL  offers  good  dBASE 
compatibility  and  useful  extensions  at  a re- 
markable price.  Not  surprisingly,  initial 
sales  results  have  been  excellent.  Two  ma- 
jor markets  will  most  likely  emerge  for 
dBXL:  those  who  want  access  to  the  tre- 
mendous body  of  dBASE  software,  books, 
artd  courses  but  resist  Ashton-Tate’s  high 
prices,  and  users  of  compiled  applications 
who  need  to  access  their  data  interactively 
from  time  to  time.  While  dBXL  isn’t  exact- 
ly a speed  demon,  it  can  meet  the  needs  of 
Ixjth  segments  quite  nicely — at  a hard-to- 
beat  price. 


FoxBASE  Plus 

FoxBASE  Plus,  from  Fox  Software,  is  an 
exciting  pseudocompiler  that  offers  both 
execution  speed  and  the  comfort  of  the  tra- 
ditional dBASE  environment.  This  form  of 
compilation  has  been  regartied  as  slower 
than  native-code  compilers,  but  speed  isn’t 
a problem  with  FoxBASE  Plus. 


FAC  T F I L E 


FoxBASE  Plus 
Fux  Software  Inc. 

27475  Holiday  Ln. 
Perrysbui¥.()H4355l 
(419)  874-0162 
I.lst  Price:  $395.  single 


user:  $.595.  mulliuscr. 
Requires:  512K  RAM. 
two  disk  drives.  IXXS  2.0  or  lalcr. 


In  Short:  An  exciting  {tseudocompiler  that 
ofTers  both  execution  speed  and  tlie  comfort 
of  the  traditional  dBASE  interactive  enviriMi- 
ineni.  Disks  iu>t  ct'^y  pnMected.  but  unltK'k- 
ing  codes  are  nexessary. 
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FoxBASE  Plus  is  hungry  for  memory. 
Its  performance  improves  as  more  RAM  is 
available,  up  to  optimal  performance  at 
around  520K  bytes  of  free  memory.  Fox- 
BASE Plus  senses  an  8087/80287  math  co- 
processor if  one  is  present,  and  its  perfor- 
mance improves  then  as  well.  The 
distribution  disks  are  not  copy  protected, 
but  you  must  use  unlocking  codes  to  oper- 
ate them.  The  disks  include  codes  that  con- 
figure FoxBASE  Plus  for  demonstration 
purposes.  If  you  decide  to  keep  the  pro- 
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This  FoxBASE  Plus  help  screen  contains  listings  under  the  category  of  Functions  Environment. 
The  on-line  help  is  a good  supplement  to  the  program's  rather  Spartan  documentation. 
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The  SAS  System 

Power  Behind  Every  Window. 


If  you’ve  been  “window  shopping”  for  software 
that’s  both  powerful  and  easy  to  use,  take  a look 
at  the  SAS*  System  for  Personal  Computers.  It’s 
got  everything  you’re  looking  for...and  more. 


IEase  of  use.  The  SAS  System  has 
ready-to-use  procedures  for  every  kind 
of  analysis  and  report— from  simple  to 
advanced,  preformatted  to  customized.  A built-in 
menu  system  and  on-line  help  guide  you  through 
the  procedures.  Special  windows  let  you  deiine 
titles  and  footnotes  for  reports,  check  the 
characteristics  of  your  data,  change  function 
key  dehnitions,  and  keep  notes. 


2ConnoctlvttyL  With  the  SAS  System  for 
personal  computers,  you  get  a built-in 
link  to  your  host  SAS  System.  You  can 
download  corporate  data;  develop,  test,  and 
run  applications  on  your  PC;  or  move  data  and 
applications  back  to  the  host  for  execution.  Plus 


the  SAS  System  reads  data  from  any  kind  of  file, 
including  dBASEIIfdBASEIIlfand  Lotus*l-2-3? 


3lnt*gration.  The  SAS  System  runs  on 
mainframes,  minicomputers,  and  personal 
computers  so  you  only  have  to  learn  one 
software  system  no  matter  what  hardware  your 
company  has  installed.  And  as  your  needs 
grow,  the  SAS  System  grows  with  you.  We’re 
committed  to  supporting  all  the  capabilities 
of  our  mainframe  software  system  for  your  PC. 
Whether  you  license  one  product  or  several, 
you’ll  enjoy  the  same  high-quality  software, 
training,  documentation,  and  support  we’ve 
offered  for  10  years.  It’s  all  part  of  our  site 
licensing  plan. 

Call  or  write  us  today. 

SAS  Institute  Inc. 

Box  8000  □ SAS  Circle 
Cary,  NC  27511-8000 
Phone  (919)  467-8000 
Fax  (919)  469-3737 


The  SAS  System  runs  on  the  IBM  PC  XT  and  AT,  IBM 
370/30xx/43xx  and  compatible  machines.  Digital  Equipment 
Corporation’s  VAX"*  and  MicroVAX  II."*  Data  General  Corporation's 
ECLIPSE*  MV  series,  and  Prime  Computer.  Inc.'s  50  series. 

Not  all  products  are  available  for  all  operating  systems. 

SAS  is  the  registered  trademark  of  SAS  Institute  Inc.,  Cary,  NC, 
USA.  dBASEll  and  dBASEHl  are  registered  trademarks  of 
Ashton-lbte.  Lotus  and  1-2-3  are  registered  trademarks  of  Lotus 
Development  Corp.  Copyright  O 1987  by  SAS  Institute  Inc. 

Printed  in  the  USA. 
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Performance  l^sts:  dBASE 
Compilers  and  Interpreters 


Relative  Times 

(Ratio;  dBASE  III  Plus  = 100) 
(Ratio  for  Compile  artd  Link  Tests:  Clipper  = 100) 


<I8XL^ 

dBASE  III  Plus '' 

Quicksilver  (d-code)'^ 

Clipper'' 

Quicksilver  (riatlve  code)'^ 

FoxBASE  Plus'' 


Report  2* 


Rsporll* 


Perfermance  Times 

(Times  given  in  seconds) 

Report  T 

Report  2* 

Name 

Sean 

Priel 

Labels 

Compile 

Link 

Index  and 
Update 

dBXL 

249 

501 

474 

73 

N/A 

N/A 

444 

dBASE  IN  Plus 

120 

263 

252 

54 

N/A 

N/A 

345 

Quicksilver  (d«ode) 

98 

279 

158 

54 

175 

44 

270 

Clipper 

78 

142 

% 

39 

232 

71 

245 

Quickallver  (native  code) 

51 

215 

125 

40 

197 

N/A 

271 

FoxBASEPhia 

■'  '92 

‘ 131 

j 

20 

'44 

N/A 

208  ‘ 

‘PC  Labs  Protect  Database  tests  N/A— Not  applicable:  the  compiler  program  does  not  perform  these  tasks  as  a separate  function. 


dBASE  Compilers  and  Interpreters:  Test  Methodology 


^%omparir>g  several  variants  of  compiiers  and 
^^interpreters  to  see  how  they  work  in  the  real 
world  is  a formidable  task.  Here^  how  we  did  it. 

The  large  number  of  commarxls  and  functions, 
differences  in  operation,  and  other  variations 
amortg  the  dBASE  compilers  and  interpreters  re- 
viewed here  make  devising  valid  comparisons 
not  only  intimidaling  but  downright  difficutt.  Often 
such  tests  don't  predict  how  an  inlerpreler  or  a 
compiler  will  act  in  real-world  programming 
situations. 

Although  execution  speed  is  only  one  of  sev- 
eral factors  that  you  should  consider  in  choosing 
a language  implementation,  it  can  be  significant 
in  many  situatior>s.  Developers,  in  particular,  care 
about  how  quickly  large  programs  can  be  com- 
piled and  lirfked. 

REAL-WORLD  TESTS  Programs  doir>g  useful 
work  that  is  similar,  or  at  least  related,  to  what  you 
might  require  in  reid  life  can  serve  as  a valuable 
barometer  of  how  each  product  operates.  With 
that  goal,  we  ran  two  groups  of  programs  through 
each  product.  The  first  group  consisted  of  two 
reports  that  access  three  data  files  containing 
personnel  data  such  as  salary  history,  depart- 
ment assigrwrtents,  and  the  like  kx  500  employ- 
ees. These  reports  are  not  particularty  easy  to 
program,  but  the  source  code  files  are  short  arxJ 
easy  to  compile. 

Wa  also  tested  how  each  product  would  digest 
a commercial  public  relations  contact  manage- 


ment system.  This  program  suite  consisted  of 
over  5,600  lines  of  dBASE  code  in  36  distinct 
program  files.  While  some  of  the  algorithms  used 
in  the  suite  ve  definitefy  on  the  tricky  side,  the 
actual  coding  techniques  are  straightforward. 
Being  dever  for  its  own  sake  often  leads  to  code 
that  is  difficult  to  read  and— worse — to  maintain 
over  time. 

LARGE  TEST  RLE  The  data  file  for  the  com- 
mercial program  contained  1,600  records  and 
consumed  nearly  700K  bytes  of  disk  s^ce. 
Some  languages  can  work  very  wed  with  small 
files  but  are  much  less  impressive  when  called 
on  to  manage  larger  pools  of  data,  and  our  lest 
file  was  sufficiently  large  to  expose  any  such 
problems. 

We  first  tested  how  long  it  takes  to  conrto<l® 
link  (if  necessary)  the  entire  program  suite.  (Of 
course,  this  test  doesn't  apply  to  the  interpreters 
evaluated.)  We  then  executed  one  of  the  pro- 
gram^ maintenarx»  options  to  reirtoex  the  main 
data  file  and  update  record  number  fields  in  all 
records.  TNs  test  ensured  that  each  version  was 
working  with  appropriate  indexes. 

The  program  alk^  scannir>g  through  the  data 
to  locate  records  matching  various  company  or 
individual  name  criteria.  We  tested  how  long  it 
takes  to  find  selected  individuals  near  the  end  of 
the  database.  This  test  measures  speed  in  mov- 
ing through  an  irtoexed  file  and  also  string  com- 
parison speed. 


Rnally,  we  ran  one  of  the  program^  label-print- 
ing routines.  TNs  module  also  selects  a sut^t  of 
the  individuals  from  the  data  file  according  to  ar- 
bitrarily complex  search  criteria  that  the  program 
creates  from  user  specifications.  It  also  uses  a 
pseudo-array  scheme  based  on  macro  substitu- 
tions to  manage  four-across  labels  of  varying 
length.  The  selection  criteria  chosen  extracted  20 
individuals  from  the  1.600-record  data  file. 

NO  SPECIAL  FEATURES  Except  as  noted  in 
the  evaluations  of  each  product,  used  the 
same  code  with  all  the  products.  Ws  did  not  re- 
program to  take  advantage  of  special  features  in 
a given  language  implementation,  since  this 
would  have  rendered  our  times  noncomparabie. 
For  example,  a couple  of  the  products  support 
true  arrays — a technique  that  would  probably 
optimize  our  label-printing  routine. 

Ws  ran  all  tests  on  an  640K-byte  IBM  PC  AT 
running  at  10  MHz  and  equipped  with  a 10-Mhlz 
80287  The  programs  and  data  resided  on  the  80- 
megabyte  hard  disk  in  an  Iomega  Bernoulli  Box 
Plus.  Vfe  installed  no  memory-resideni  utilities. 
The  labels  were  printed  with  a Hewlett-Packard 
Laserjel  Plus  interfaced  by  means  of  a parallel 
port;  given  the  small  number  of  labels  printed 
and  the  speed  of  the  Laserjet  Plus,  the  actual 
printing  had  little  effect  on  execution  time  (and 
allowed  us  to  make  sure  the  routine  operated 
correctly). 

—Glenn  Hart 
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gram,  you  open  a sealed  envelope  and  re- 
install with  another  set  of  codes  that  allow 
uncrippled  use. 

When  you  start  FoxBASE  Plus,  you  are 
presented  with  a very  dBASE-like  inter- 
face, including  the  naked  dot  prompt.  Fox 
Software  is  careful  to  call  this  an  “interac- 
tive program  development  environment.” 
This  terminology  is  more  than  mere  se- 
mantics, since  FoxBASE  Plus  isn’t  an  in- 
terpreter— it  just  feels  like  one.  Unlike  the 
Clipper  and  Quicksilver  compilers,  Fox- 
BASE Plus  has  normal  interactive  dBASE 
commands  like  EDIT,  BROWSE,  DIR, 
and  so  forth  that  operate  as  they  do  in 
dBASE. 

FEW  EXTENSIONS  FoxBASE  Plus 
has  few  language  extensions.  The  two  pri- 
mary new  features  are  memory-variable 
arrays  and  multiple  relations  out  of  a data- 
base. Fox  Software  has  al.so  added  minor 
enhancements  to  the  interactive  program 
editor,  the  BROWSE  command,  and  a few 
other  commands. 

FoxBASE  Plus  specifies  arrays  through 
a new  DIMENSION  statement.  You  can 
create  either  one-  or  two-dimensional  ar- 
rays, which  are  significantly  more  power- 
ful and  easier  to  program  than  Clipper’s 
single-dimension  arrays.  An  array  can 
store  variables  of  any  data  type.  You  can 
even  store  different  data  types  within  an  ar- 
ray, mixing  logical,  date,  numeric,  and 
string  types  with  abandon  (and  without  any 
error  checking).  This  scheme  is  versatile, 
although  it's  the  programmer’s  responsi- 
bility to  keep  track  of  what’s  happening. 
Tree  arrays  are  both  much  faster  and  far 
easier  to  program  than  the  macro  pseudo- 
arrays that  oldtimers  have  used  to  work 
around  dBASE’ s lack  of  arrays. 

Multiple  relations  out  of  a database  are 
equally  potent.  With  the  new  ADDITIVE 
clause  to  SETT  RELATION,  you  can  relate 
a master  database  to  several  other  data- 
bases. As  you  move  through  the  primary 
file,  the  record  pointers  in  all  the  secondary 
files  move  in  lockstep.  This  scheme  lets 
you  create  complex  interactions  among 
data  files  with  much  less  programming 
than  would  otherwise  be  required. 

The  current  FoxBASE  Plus  release 
doesn’t  include  an  equivalent  to  dBASE’s 
ASSIST  .system.  Experienced  users  or  de- 
velopers won’t  complain,  but  beginners 


will  miss  it.  FoxBASE  Plus  doesn’t  yet 
support  some  of  the  new  features  added  in 
dBASE  III  Plus,  including  View,  (Juery, 
Catalog,  and  the  screen  painting  system. 
And  it  doesn’t  import  or  export  .DIF, 
.SYLK,  and  .WKS  files.  I haven’t  yet  be- 
gun to  use  views,  queries,  and  catalogs  in 
my  dBASE  programming,  but  I’ve  heard 
reports  that  a few  thiid-party  support  pack- 
ages that  do  employ  these  new  features 
have  to  do  some  fancy  footwork  to  work 
around  the  missing  functions. 

■ FoxBASE  Plus  giwes 
you  the  benefits  of 
interactive  development 
and  debugging  plus  speed 
and  code  protection. 

BORN  TO  RUN  Running  programs  un- 
der FoxBASE  Plus  is  simple . You  can  exe- 
cute existing  dBASE  code  as  is,  with  no 
compilation  process.  FoxBASE  Plus  loads 
each  program  module  and  compiles  it  on 
the  fly.  You  can  avoid  the  delay  for  compi- 
lation by  precompiling  your  code  mod- 
ules, which  FoxBASE  Plus  then  loads  as 
fast  as  it  can  read  them  from  disk.  Fox  also 
supplies  a binding  utility  that  concatenates 
all  your  source  code  into  one  long  text  file 
that  you  can  compile.  In  addition  to  load- 
ing more  quickly,  precompiled  modules 
also  execute  faster. 

FoxBASE  Plus’s  index  files  are  not 
compatible  with  those  of  dBASE  III  Plus. 
If  you  tell  a program  running  in  FoxBASE 
Plus  to  access  a dBASE  index  file,  it  auto- 
matically creates  a Fox  index  on  the  fly, 
using  an  extension  of  .IDX  to  differentiate 
it  from  a normal  .NDX  file.  But  if  you 
want  to  access  a database  system  under 
both  dBASE  III  Plus  and  FoxBASE  Plus 
(I’m  not  sure  why  you’d  want  to),  changes 
made  under  FoxBASE  Plus  obviously 
won’t  be  reflected  in  the  .NDX  files. 

The  network  version  of  FoxBASE  Plus 
is  compatible  with  most  of  the  syntax  of 
the  dBASE  III  Plus  Administrator,  so  pro- 
grams operating  correctly  with  network 


dBASE  will  probably  work  correctly  with 
multiuser  FoxBASE  Plus.  Fox  Software 
adds  the  ability  to  access  files  for  reading 
only  without  locking  the  datafile,  which 
should  reduce  contention  in  some  situa- 
tions. 

The  company  offers  a run-time  version 
of  FoxBASE  Plus  that  executes  only  pre- 
compiled code.  Developers  can  buy  a lim- 
ited run-time  version  including  ten  distri- 
bution labels  and  buy  more  labels  later,  or 
purchase  a royalty-free  run-time  package 
for  about  60  percent  more.  This  policy 
may  deter  some  developers,  since  they  can 
distribute  applications  programmed  in  the 
other  compilers  without  any  additional 
costs, 

FoxBASE  Plus’s  documentation  is 
complete  and  reasonably  well  written.  It’s 
a bit  on  the  Spartan  side,  but  it  covers  all 
facets  of  tbe  program’s  operation. 

SPEED  FoxBASE  Plus  has  been  widely 
heralded  as  the  fastest  dBASE  language 
clone.  It  lived  up  to  this  billing  on  most  but 
not  all  of  our  tests.  Although  FoxBASE 
Plus  was  faster  than  anything  else  tested  on 
the  PC  Labs  databa.se  programs  and  sever- 
al of  the  list  management  tests  too,  Clipper 
beat  it  on  one  test  and  native-code  Quick- 
silver on  another — more  examples  of  the 
fact  that  each  program  has  certain  routines 
that  are  fa.st  and  others  that  are  less  so. 
Based  on  these  tests  and  our  other  experi- 
ence with  all  the  products,  FoxBASE  Plus 
is  currently  the  speed  champion  of  the 
dBASE  language  compilers. 

The  current  version  lacks  .some  of  the 
niceties  that  are  particularly  attractive  to 
software  developers.  Fox  Software’s  next 
release.  Version  2.0,  due  sometime  this 
summer,  will  include  User  Defined  Func- 
tions, Clipper-Wke  VALID  and 
SAVE/RESTORE  SCREEN,  and  a com- 
plete windowing  sy.stem  akin  to  that  of 
Quicksilver  and  dBXL.  It  will  require  less 
memory,  and  the  company  claims  it  will 
also  be  much  faster.  Fox  also  plans  to  re- 
lease a special  80386  version  this  summer 
using  protected  mode  and  capable  of  run- 
ning under  DOS  3.2. 

In  many  ways,  FoxBASE  Plus  gives 
you  the  best  of  both  worlds;  all  the  benefits 
of  interactive  development  and  debug- 
ging, plus  the  speed  and  code  protection  of 
a compiler.  It’s  clearly  a winner. 
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Quicksilver  has  the  ability  to  create  some  eye-popping  windows  that  can  he  used  to  keep  track  of 
several  files  at  once.  There  are  eight  windows  in  this  example. 


Quicksilver 

Quicksilver  is  a direct  descendant  of 
Wordtech  Systems’  first  products,  dBASE 
II  and  dBASE  III  compilers.  These  pro- 
grams received  something  of  a lukewarm 
reception  compared  with  Nantucket’s 
Clipper,  primarily  because  of  their  slower 
execution  times.  They  were  pseudocom- 
pilers that  converted  source  code  to  an  in- 
termediate form  called  d-code.  The  linker 
then  created  a run-time  environment  that 
executed  the  d-code.  The  end  result  was  a 
freestanding  .EXE  file  that  you  could  run 
directly  from  DOS,  but  with  limited  pro- 
cessing speed. 

Quicksilver's  first  stages  in  compiling 
code  perform  these  same  steps.  You  can 
stop  at  d-code  if  you  wish,  but  most  users 
will  then  call  Quicksilver's  native-code  op- 
timizer into  play.  It  translates  the  d-code 
into  assembly  code  and  then  creates  anoth- 
er freestanding  executable  program,  which 
is  significantly  faster  on  most  operations. 

The  only  weakness  in  this  pnxedure 
(other  than  the  extra  steps  and  time  re- 
quired) is  the  loss  of  automatic  memory 
management.  Since  the  d-code  system 
automatically  allocates  memory,  your  ap- 
plications require  much  less  memory  to 


run.  As  soon  as  you  use  the  optimizer,  the 
automatic  memory  scheme  is  disabled, 
and  Quicksilver's  current  release  has  no 
overlay  system  to  let  you  control  memory 
usage. 

Quicksilver  retains  the  earlier  compil- 
ers’ annoying  trait  of  renaming  files  being 
processed  by  replacing  either  the  first  or 
the  last  character  of  the  name  with  a special 
symbol.  In  essence,  you  must  use  seven- 
character  filenames  if  you  want  to  avoid 
any  chance  of  strange  results. 

The  program  gives  you  extensive  con- 
trol over  the  various  compilation  and  link- 
age steps  by  means  of  a long  list  of  switch- 
es you  can  include  in  your  commands.  The 
syntax  for  these  switches  can  be  confus- 
ing. For  example,  the  -f  switch  during  d- 
code  compilation  and  linkage  indicates 
that  you’ve  decided  to  drop  the  first  char- 
acter of  the  filename  instead  of  the  last,  but 
an  -f  switch  during  optimization  conveys 
that  you  want  speed  optimized  at  the  ex- 
pense of  program  size, 

COMPATIBILITV  Quicksilver  is  rea- 
sonably compatible  with  dBASE  III  Plus, 
but,  like  other  dBASE  compilers.  Quicksil- 
ver doesn’t  support  some  of  the  dBASE 


commands . More  seriously , even  the  com- 
mands that  the  program  does  support  con- 
tain several  syntax  differences  that  pre- 
clude running  dBASE  code  without 
modifications.  The  SORT  conunand,  for 
example,  is  handicapped  by  the  inability  to 
mix  ascending  and  de.scending  keys,  no 
FOR  clause,  and  a nonstandard  key  speci- 
fication syntax. 

Quicksilver  pioneered  the  excellent 
windowing  system  discussed  at  length  in 
our  review  of  Wordtech’s  dBXL  interpret- 
er. This  wonderful  enhancement  can  dra- 
matically improve  the  appearance  of  your 
applications.  Quicksilver  also  includes  a 
User  Defined  Function  system  similar  to 
Clipper's,  which  allows  you  to  add  func- 
tions that  you  code  to  the  language. 

Quicksilver  includes  a superior  symbol- 
ic debugger  that  gives  you  complete  con- 
trol over  program  execution  and  detailed 
information  on  what  your  program  is  do- 
ing at  any  time.  The  complex  debugger  re- 
quires time  to  learn  how  to  use  it  to  the  ful- 
lest, but  it’s  currently  the  best  debugging 
tool  that  comes  with  a language.  Once  the 
syntaxes  of  dBXL  and  Quicksilver  are 
brought  into  sync,  many  Quicksilver  de- 
velopers may  use  dBXL  for  initial  develop- 
ment, which  adds  yet  another  useful  tool 
for  debugging. 

NETWORK  SUPPORT  Quicksilver  of- 
fers two  types  of  network  support.  It  gives 
you  commands  that  are  quite  similar  to  the 
networking  commands  in  dBASE  III  Plus, 


FACT  F I L F: 


Quicksilver 
Wordtech  Systems  Inc. 
P.O.  Box  1747 
()nnda.  CA  ^563 
(415)254-(N(X) 
list  IVice:  S599;  K • 

IX  )S  and  MS-IX)S  li- 
braries. S79. 

Requires:  256K  RAM.  two  disk  drives. 

I X)S  .3  ,0  or  later 

In  Short:  A ctTmpilor  with  a native-code  op- 
timi/.cr  that  is  significantly  faster  than  earlier 
Wordtech  compilers  and  offers  some  inter- 
esting and  useful  enhancements.  Not  copy 
prirtected. 
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The  Best 

State  of  the  art 
Multi-Sean 
super  high  resolution 
TTL/Analog 
color  monitor. 

CASrCfc  TM-5155 

Price 

Mfr's  List:  $799 
Display 

Band  Width:  30  MHz 
Frequency:  Autoscan 
15.5  KHz 
to  35  KHz 
Resolution:  800  x 500 
Signal:  TTL/Analog 
Picture 

Non-glare  14"  CRT 
Dot  pitch:  0.31  mm 


CASPER 

TW  Casper  Corporation 
2153  O'Toole  Ave..  Suite  E 
San  Jose.  California  95131 

(408)  922-0188 
Fax:  (408)  922-0999 

OEM  & Distributor 
Inquiries  Welcome 


tAM  fl.  TE-.SI.SJ 
Price  Mfr’s  List:  $699 
Display 

Band  Width:  25  MHz.  14"  CRT 
Mode  1 : 64  colors.  720  x 350 
Mode  2:16  colors.  720  x 200 


C II  llP-14 

Price  Mfr's  List : $ 2 4 9 

Display 

1 4"  flat  screen.  Monochrome 
High  resolution.  1000  x 350 
Mode  18.43  KHz 


lSDEC 

You  need  the  best 
not  the  most  expensive 

Quality  Vibrant  and  more  accurate 
colors  with  high  resolution. 

Price  Lower  prices  than  comparable 
m’odels  from  other  industry  suppliers. 

Performance  CASrct  monitors  are 
compatible  with  IBM  PC,  PC/XT  and 
PC/AT  computers.  All  monitors  are 
easy  to  read  and  reduce  eye  strain. 

Reliability  Criti/Et>  has  7 years  of 
OEM  experience  and  is  backed  by  a 
2 billion  dollar  company.  All 
monitors  are  UL/FCC  approved  and 
carry  a full  one-year  warranty. 

The  best  costs  less  at  CASPER. 


« .\\l  1 1 HD-55 

Price  Mfr's  List:  $399 

Display 

14"  Color 

640  X 240 

High  resolution 


I II.  GM-I2SX 

Price  Mfr's  List:  $ 1 7 9 

Display 

12"  Monochrome 
1000x350 
High  resolution 


XT-TURBO  M B 4.77  TO  8 MHz 
XT-TURBO  M B 4.77  TO  10  MHz 
MULTI  I/O  CARD  W CABLES 
CASPER  5060  KEYBOARD  XT/AT 


$79  EA. 
$89  EA. 
$56  EA. 
$39  EA. 


•MINIMUM  ORDER  30.  FOR  LARGER  ORDERS  PLEASE  CALL  FOR  QUOTE 


*BT 

916-362-4993 


JDR  Micro<i«viceB 
1-800-536-5000 


Mint  Micro 
4W.435-1977 


Southern  Celllornia 


Kellie  Industries 
l-aOO-4-KELLIE 


TIC 

714-666-0611 


AMAX 

213-612-0993 


PKi. 

213-539-2123 


UniQ  Tech 
617-935-7150 


Floppy  Disk  Services 
609-799-4440 


0 C OiStnbulor 
713-986-2290 


IBM  PC^.  PC/AT’^,  PC/Xn*^  are  trademarks  arxl  IBM®  is  a registered  trademark  of  International  Business  Machines  Corporation. 
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which  require  you  to  modify  your  code  ex- 
tensively for  multiuser  operation.  Quick- 
silver also  includes  an  “automatic"  mode 
that  performs  many  of  the  housekeeping 
functions  necessary  in  a complicated  net- 
work environment  and  greatly  reduces  the 
amount  of  manual  recoding.  The  LAN 
server  software  costs  only  $99,  and  only 
one  copy  is  required  per  server,  regardless 
of  the  number  of  workstations  connected 
to  the  network . 

We  had  to  make  several  more  modifica- 
tions to  the  PC  Labs  Project  Database  re- 
ports and  the  commercial  list  management 
software  to  get  them  to  compile  success- 
fully with  Quicksilver  than  were  needed 
for  the  other  products  we  tested.  Once  the 
code  was  changed.  Quicksilver  compiled 
and  linked  smoothly. 

Speed  Execution  .speed  in  the  d-code 
form  was  generally  sorrrewhat  faster  than 
that  of  the  dBASE  III  Plus  interpreter  but 
lagged  behind  the  other  compilers.  The  ex- 


tra optimization  step  speeded  up  most  of 
the  tests  rather  significantly.  The  opti- 
mized applications  were  in  the  same  ball- 
park as  Clipper's,  and  the  Quicksilver 
code  actually  beat  Clipper  in  one  test  and 
Fo.xBASE  Plus  in  another.  Overall, 
though.  Quicksilver  trailed  Clipper  slight- 
ly and  FoxBASE  Plus  by  much  more  in  our 
test  results. 

It's  clear  to  us  that  Wordtech’s  dBXL  is 
more  compatible  with  standard  dBASE 
syntax,  and  dBXL  offers  some  features  that 
Wordtech  has  not  yet  incorporated  into 
Quicksilver.  The  company  tells  us  that,  by 
the  time  this  review  appears,  a new  release 
of  Quicksilver  should  be  available  that  will 
add  the  new  dBXL  enhancements.  Word- 
tech also  plans  to  add  overlay  capabilities 
to  optimized  native  code,  .speed  up  a few 
commands,  and  add  the  VALID  clause 
pioneered  by  Clipper  to  improve  input  val- 
idation. 

The  current  Quicksilver  documentation 
is  acceptable,  incidentally,  but  not  in  the 


ijp  H D 1 T O R ’ S 
tW  CHOICE 

• Clipper 
. FoxBASK  Plus 

All /(uir  profiratm  reviewed  here 
have  merit — there's  not  a weak  sis- 
ter in  the  finmp.  But  two  .stand  rmt 
as  especially  desirable  for  disparate 
.segments  of  the  dBASE  comnumity. 

C'lippcr  is  the  best  choice  for  the 
.serious  dB  ASl;  lan^ua^e  software 
developer.  The  {kirtictdar  .set  of  e.x- 
tensions  and  enhancements  it  offers 
the  rulvanced programmer,  espe- 
cially the  e.xtremdy  powcrjtd  User 
Defined  Function  concept  and  VAl.- 
ID  clause,  save  time,  promote  effi- 
ciency. ami  improve  ihe  final  appli- 
cations. The  traditional  compil- 
erllinkcr  mechanism  allows  linking 
of  third-party  and  programmer-de- 
veloped ciHie  modules . 

FoxHASli  i*lus  offers  the  com- 
fort and  dehufifiini^  ease  of  an  inter- 
pretive environment  and  the  speed 
of  compiled  e xecution — in  mo.st 
real-  world  applications,  1 -ox  B ASK 
Plus  is  the  fastest  dHA^E-la/iituaf>e 
.sy.stem  available.  It’s  hifihly  com- 
patible with  dBASE  III  Plus.yM.v/  as 
ea.sy  to  use.  and  less  expensive. 
FoxBASE  Plus  is  a perfect  choice 
for  those  who  need  to  acce.ss 
dBASE-zv/x’  data  files  interactively. 

Serious  developers  can  itse  it 
t(H).  althoufih  it  doe.sn't  offer  as  full 
a ran  fie  of  e.x  tensions  as  Clipper. 

1 

same  league  as  dBXL's,  so  hopefully 
Wordtech  will  upgrade  the  Quicksilver 
manuals  as  well. 

Quicksilver  is  significantly  faster  than 
earlier  Wordtech  compilers  and  offers 
some  interesting  and  useful  enhance- 
ments. It's  a viable  choice  now,  although 
Wordtech  will  have  to  run  hard  ju.st  to  stay 
in  place  in  the  speed  and  enhancement 
race.  iifi 


Glenn  Hurl  is  a contribulinn  editor  of  PC 
Magazine. 


AN  ALMOST  FOOLPROOF 
WAY  ID  MAKE 
ARCHIVAL  BACKUPS  OF 
PROTECTED  SOFTWAREl 

The  Copy  II  PC  Option  Board  is  an  easy- 
to-use  ackJ-in  board  that  will  give  your 
PC  the  same  disk  duplication  technology 
used  by  most  disk  duplication  firms  (who 
put  the  copy  protection  on  software  in 
the  first  place). 

DUPUCATES  NEARLY 
ALL  PROTECTED 
DISKETTES. 

The  Option  Board  can  easily  backup 
almost  all  protected  diskettes  for  the 
IBM  PC.  includir)g  ones  software-only 
backup  programs  cahl  touch.  R even 
ir>ctudM  a track  editor  that  will  allow  the 
more  technically  inclined  to  look  at 
protection  schentes  and  edR  any  data  on 
a diskette. 


The  Option  Board  uses  a half-size  slot  in  an 
IBM  PC.  XT  or  AT.  Heath/Zenith  150. 151, 
156,  Compaq  Deskpra  Requires:  1 360KB 
drive.  25^  memory.  Extra  $15  cable 
required  for  Compaq  Portable.  HP  Vectra 
and  Tandy  1000. 

Call  503/244-5782,  M-F.  8-5  (West 
Coast  time)  with  your  in  hand. 

Or  send  a check  for 
$95.00  U.S.  plus  $3  8/h,  $15  overseas. 
Please  specify  your  computer  brand 
when  ordering  so  we  can  send  you  the 
correct  cable. 

$95.00 

Central  Point  Software.  Inc. 

9700  S.W.  CapRol  Hwy..  #100 
Portland.  OR  97219 

CentrdBmt 

Software 

J INItRP<fMTJ}  PC 


Backup  utilities  also  anfailabie  for  the  Macintosh,  Appio  II.  Commodore  64/128  end  Atari  ST. 
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Now  theres  a 101  stvle  ke^teird 
that’s  so  reliable  we  back  it  with  a 
three-year  wiimmty.  The  KB  101™  has 
the  enhjincements  you  wjuit 
qudity  that  has  made  Key  Tronic  the 
worlds  leading  manukicturer  of  key- 
boards. Best  of  all,  it’s  immediately 
avaihtble  through  your  favorite  dealer 
for  less  than 

The  KB  101  works  with  stan- 
tkird  mid  enhmicel  P(ls,  XTs,  ATs  mid 
most  compatibles.  That’s  why  it’s  the 
perfect  choice  for  orgiinizations  who 
wmit  to  standmdize  on  one  bomd. 


For  more  convenience  in  word 
proofing  jind  spread  sheet  operations, 
there's  a separate  airsor  and  numeric 
pad.  So  you'll  easily  move  around  in 
your  document  mid  enter  figures  with 
new  speed  and 
acaimcv. 


Backed  f?y  a 
Hyree-year  uammty 


See  your  Key  Tronic  dealer  trxlay. 
Or,  for  the  source  in  your  area,  call 
1-800-262-6006  between  7:00  AM 
mid  3:00  PM  Pacific  daylight  time.  In 
Washington  state,  call  ( 509)  927-5515. 

key  tronic 

rlw  Rcsfxmsii’c  Input 


R 0.  Box  14687.  Spolouie.WA  99214, 1'SA 
m 510  77.S  1885 
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CMO.  Doing  business-to-b 


MONITORS. 


DRIVES. 


Anulek 

Video  310A  12"  Amber  TTI $119.00 

Video  41 OG  12"  Green 139.00 

Video  410A  12"  Amber 149.00 

Color  600  RGB,  IBM  CGA 349.00 

Color  722  RGB,  CGA/EGA 479.00 

Leading  Edge 

12  " Green  TTL 79.99 

1 CM^  QQQ]  I 

Magnavox 

515  RGB  Monitor  80 279.00 

8CM515  RGB  Monitor.80 289.00 

7BM623  12”  TTL  Amber 99.99 

8CM873  14”  Multimode 549.00 

Mitsubishi 

XC  1409C 349.00 

CMS  Plus  21 

Internal  Card  ’’*379 

CMS 

T-120  20MB  Tape-Backup 449.00 

T-160  60MB  Tape-Backup 649.00 

Everex 

Stream  20  20MB  Tape-Backup.. 569.00 

iMl 

Iomega 

A110H  10  + 10  Bernoulli  Box.1569.00 
A220H  20  + 20  Bernoulli  Box.. .2099.00 

Irwin 

110D  10  MB  Tape  Backup 279.00 

120D  20  MB  Tape  Backup 449.00 

145AT  40  MB  Tape  Backup 529.00 

Mountain 

20  MB  Drive  Card 489.00 

NEC  1401  J 

Multisync 

NEC 

30  MB  Drive  Card 599.00 

40  MB  Tape  Back-up 439.00 

60  MB  Tape  Back-up 1149.00 

Polaroid 

Pailpttp  Pf^A  PliiQ  PfVMnn 

Dual  20  MB  Bernoulli 2199.00 

5y4”  BETA  Bernoulli 1499.00 

Princeton  Graphics 

MAX-12  12"  Amber  TTL 169.00 

HX-12  12"  Color  RGB 429.00 

HX-12E  12"  RGB/EGA 489.00 

SR-12  12"  RGB  Color 529.00 

Taxan 

Model  124  12  " Amber 119.00 

Model  720  14"  RGB  Color 319.00 

Priam 

Priam  ID-60AT  Tape-Backup 949.00 

Racore 

Jr.  Expansion  Chassis  w/DMA... 329.00 

Seagate 

ST-225  20MB  w/Controller 369.00 

Sysgen 

Smart  Image  20  MB 569.00 

Qic-File  60  MB 999.00 

DISKETTES. 

SOFTWARE. 

Maxell 

MD1-M  SS/DD  5’A" 8.99 

Ashton  Tate 

D Base  III  + 399.00 

MD2-DM  DS/DD  51/4" 9.99 

MD2-HDM  Hi  Density  5y4" 19.99 

MFD2-DDM  DS/DD  3’/4" 18.99 

Sony 

MD1D  SS/DD  5Vi" 7.99 

MD2D  DS/DD  S'A" 9.99 

MD2HD  Hi  Density  S'A" 20.99 

MFD-1DD  SS/DD  3V2" 12.99 

American  Small  Business 

Pro-Design  II  CAD 249.00 

Ansa 

Paradox 459.00 

Borland 

Turbo  ”C” 69.99 

Central  Point  Software 

Copy  II  PC  ...  .24.99 

MFD-2DD  DS/DD  OW" 19.99 

PC  Option  Board 84.99 

SOFTWARE. 


DAC  Software 

Easy  Accounting $48.99 

5th  Generation 

Fastback 89.99 

ImsI 

Optimouse  w/Dr.  Halo 89.99 

Logitech 

C7  Mouse  w/Software 99.99 

Lotus 

Lotus  1»2»3 329.00 

Symphony 439.00 

MECA 

Managing  Your  Money 119.00 

MicroPro 

Wordstar  2000  + 2.0 289.00 

Professional  4.0  w/GL  Demo 239.00 

Mlcrorlm 

R:Base  System  5 339.00 

Micro  Soft 

Micro  Soft  Word  3.1 229.00 

Micro  Soft  Mouse 129.00 


Word  Perfect 
Word  Perfect  4.2 


$209 


Microstuf 

Crosstalk  XVI 89.99 

MIgent 

Ability 49.99 

Multimate  International 

Multimate  3.3 249.00 

Multimate  Advantage 309.00 

Advantage  Keyboard 269.00 

Norton  Software 

Norton  Utilities  4.0 59.99 

Software  Publishing  Group 

PFS:First  Choice 99.99 

PFS:Professional  Write 119.00 

PFS:Professional  File 149.00 

Harvard  Total  Project  Mgr.  II 359.00 

Clickarl  Personal  Publisher 115.00 

Symantec 

Q & A - The  Data  Base 249.00 

The  Software  Group 

Enable  2.0 339.00 


COMPUTER  MAIL  ORDER 


usiness,  person  to  person. 


PRINTERS. 


Brother 

M-1409  180  cps,  80  col $359.00 

M-1509  180  cps,  132  col 399.00 

HR.40,  40  cps,  Daisywriter 599.00 

Canon 

LBP.8A1  Laser,  8 Page/Min 1899.00 

Citizen 

MSP-10  160  CPS,  80  Col 299.00 

MSP-20  200  CPS,  8k  Buffer 349.00 

Premier  35  35  CPS  Daisywheel.499.00 

C.ltoh 

310  XP  Epson/IBM  80  Col call 

315  XP  Epson/IBM  132  Col call 


^659 


Epson  LQ-1000 
180  cps  24  wire 

Epson 

FX.86E  240  CPS,  80  Col 349,00 

FX-286E  240  CPS,  132  Col 489,00 

EX.800  300  CPS,  80  Col call 

EX-1000  300  CPS,  132  Col call 

LQ-800  180  CPS,  24  Pin  Head call 

Hewlett  Packard 

ThinkJet 399.00 

NEC 

P660/760  Pinwriter  Series call 

P560XL  Pinwriter  132  Col 999.00 

3550  35  CPS,  Spinwriter 779.00 

Okidata 

ML-192  + 200  CPS,  80  Col 369.00 

ML-193-K  200  CPS.  132  Col 559.00 

ML-292  200  CPS,  80  Col 459.00 

Panasonic 

KX-1080i  120  CPS,  80  Col 219.00 

KX-1091i  160  CPS,  80  Col 299.00 

KX-1092i  240  CPS,  80  Col 359.00 

Star  MIcronIcs 

NX-10  120  CPS.  80  Col 209.00 

NX-15  120  CPS,  132  Col 369.00 

Texas  Instruments 

n-865  150  CPS,  132  Col 749.00 

Toshiba 

P321SL  216  CPS,  24  Pin  Head.539.00 
P351-II  300  CPS,  24  Pin  Head. .999.00 


MULTIFUNCTION  CARDS.  MS/DOS  SYSTEMS. 


AST 

Six  Pak  Plus  PC/XT $169.00 

Advantage  IBM/AT  128K 339.00 

■i 

Boca  Research 

Top  Hat 128K  expansion 99.00 

Boca  I/O  Half  Card 89.00 

1'"  y 

Boca  RAM  1 MB  Card 229.00 

DCA 

IRMA  3278  I/O 799.00 

Everex 

EV-643  Micro  Enhancer  EGA.  ..  189.00 

EV-654  Enhancer  EGA 199.00 

EV-100  Magic  Card  1 119.00 

Fifth  Generation 

Logical  Connection  256K 299.00 

Hercules 

PC-TOO  20  Meg 

640K  XT-Compatible’'’999 

Commodore 

Amiga  2000  PC call 

Compaq 

DeskPro  286  & DeskPro  386 call 

IBM 

XT-Single  Drive  System 1099.00 

AT-Single  Drive  System 2499.00 

New  IBM  PS/2 call 

Graphics  Card 199.00 

Leading  Edge 

IDE/tssociates 

IDE-5251  Emulation  Board 579.00 

Intel 

8087  Math  Co-processor 119.00 

1110  PC-Above  Board 279.00 

2110  PS/AT  Above  Board 369.00 

Inboard  386 NEW 

NEC 

GB-1  EGA  Adapter 359.00 

Panasonic 

Business  Partner 799.00 

PC-TOO 

640K  8 MHz  Turbo  System 559.00 

51 2K  10MHz  1.2MB  AT-1 800..  1099.00 
Toshiba 

1100  & 3100  Plus  Lap  Tops call 

WYSE 

700  CAD/CAM  Hi-Res  Terminal.749.00 

$339 


Video  7 
EGA  Deluxe 

Quadram 

Silver  Quadboard 129.00 

Quad  EGA+  Graphics  Adapter.299.00 
Quad  Prosync  EGA 369.00 

Video-7 

Vega  Video  Adapler-EGA 279.00 

Video  EGA  Deluxe 359.00 

Zuckerboard 

Short  I/O  C,S,P 99.99 

Tandy  DMA  Memory 69.99 

Tandy  Multifunction  c,s 149.00 

Tandy  20Mb  Hard  Card 599.00 


MODEMS. 


Anchor 

Volksmodem  1200  External 99.99 

Volksmodem  I 1200  Internal 99.99 

Express-i  1200  Half-Card 149.00 

Lightening  2400  Baud 319,00 

Best  Products 

Smart  1 1200,  Half  Card  w/Soft.129.00 

Everex 

Evercom  920  1200  Baud  Int 109,00 

Hayes 

Smartmodem  1200  External 389.00 

Smarlmodem  1200B 359.00 

Smartmodem  2400 599.00 

Practical  Peripherals 

Practical  Modem  1200  External, 159.00 

PC  1200  Package 159.00 

Multifunction  Modem 259.00 

U.S.  Robotics 

1200  Baud  Internal 99.99 

1200  Baud  External 109.00 

2400  Baud  Internal 189.00 


In  the  U.S.A.  and  in  Canada 

Call  toll-free:  1-800-233-8950. 

Outside  the  U.S.A.  call  717-327-9575,  Telex  5106017898,  Fax  717-327-1217 
Educational,  Governmental  and  Corporate  Organizations  call  toll-free  1-800-221-4283 
CMO.  477  East  Third  Street,  Dept.  B107,  Williamsport,  PA  17701 
ALL  MAJOR  CREDIT  CARDS  ACCEPTED. 

POLICY:  Add  3%  (minimum  $7.00)  shipping  and  handling.  Larger  shipments  may  require  ^Iditional  charges.  Personal  and  company  checks  require  3 weeks 
to  dear.  For  faster  delivery  use  your  credit  card  or  sef>d  cashier's  check  or  bank  money  order.  Pennsylvania  residents  add  6%  sales  tax.  All  prices  are 
U.S.A.  prices  and  are  subject  to  change  and  all  items  are  subject  to  availability.  Defective  software  will  be  replaced  with  the  same  item  only.  Hardware  vrill 
be  replaced  or  repaired  at  our  discretion  within  the  terms  and  limits  of  the  manufacturer's  warranty.  We  cannot  guarantee  compatibility.  All  sales  are  final 
and  returned  shipments  are  subject  to  a restocking  fee. 
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Amdek’s  new  flat  screen  monitor 


The  latest  in  monitor 
technology  is  the  flat 
screen.  And,  naturally, 
one  of  the  first  manufacturers  to  use  this  technology  is  the 
leading  independent  supplier  of  monitors— Amdek. 

Our  new  flat  surface  monitor  features  a 12"  screen  with 
dynamic  focusing  capabilities.  And  becau.se  Amdek  doesn’t 
cut  comers,  the  410  will  provide  you  with  consistent  re.solu- 
tion  from  corner  to  comer.  That  means  text  will  be  crisp  and 
clear  no  matter  if  it’s  displayed  in 
the  far  upper  right  portion  of  the 
.screen,  or  precisely  in  the  middle. 

What’s  more,  depending  on  the 
software,  the  4 10  can  display  up  to 
132  columns  by  25  lines  of  text,  giv- 
ing you  increased  spreadsheet 
capability.  Plus,  you  can  choose  a 
green,  amber  or  white  CRT— 
whichever  is  most  pleasing  to  your 
eyes.  A non-glare  nylon  mesh  .screen 


adds  to  easy-viewing, 
high-contrast  display. 
And  the  attractive 
cabinet  styling  is  aestheticaliy  compatible  with  the  IBM  PC— 
and  will  actually  complement  any  office  setting.  In  addition, 
the  unusually  small  footprint  saves  valuable  desk  .space. 

The  Price?  It  won’t  leave  you  flat  broke.  Because  the  flat 
surfece  screen  410  costs  less  than  IBM  monitors.  Plus  Amdek’s 
exceptional  warranty  makes  sure  that  you  won’t  be  flat 
out  of  luck.  It’s  three  full  years  on 
the  CRT,  and  two  years  on  all  other 
parts  and  labor.  Our  flat  surface 
screen  410  works  perfectly  with  the 
IBM  XT  and  AT  personal  compu- 
ters, as  well  as  their  compatible 
clones.  So,  it’s  the  ideal  monitor  for 
many  business  and  educational 
applications.  With  its  styling, 
features  and  price,  the  410  is  flatly 
the  best  bargain  in  monitors  today. 


won’t  leave  you  flat  broke 


Clearly  the  fittest  in  monitors. 


ISM  te  M rcsifttrreA  iradciMrb  of 

loicriuitoo.jso.iocwMickiortcorp.  2201  LivcIy  Blvd.,  Elk  Grove  Village,  IL  60007,  Phone:  312/364-1180 
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■ HARDWARE  ■ WINN  L.  ROSCH 

On 

with 

the 

Show 

Are  you  still  trying  to  figure  out  how 
to  make  an  effective  PC  presentation 
without  huddlinf’  the  Btmrd  of  Directors 
around  your  computer?  LCD  imaging 
systems  from  Kodak  and  Health  Telematics 

Systems  will  project  your  PC’s  displays 
onto  any  availalde  wall. 

emember  when  you 
■ were  a kid  and  needed 

1 M cash  to  huy  a bike  or 

run  away  to  Borneo? 

1 One  way  to  your  t'lnan- 

1 cial  goal  was  putting  on 

a show — converting 
the  old  bam  in  the  backyard  to  a stage, 
immersing  yourself  in  improvised 
clothes  and  Mom’s  makeup,  then  per- 
forming in  front  of  a willing  and  paying 
audience  that  traveled  from  all  comers 
of  the  countryside  to  your  neighbor- 
hood. At  least  that’s  how  things  worked 
when  you  inhabited  the  silver  screen, 
and  reality  was  a thing  called  Holly- 
wcxxl. 

Today,  when  you  need  cash,  your 
last  resort  is  a thing  called  work,  and 
part  of  the  job  is  putting  on  a show,  now 
laughingly  called  a business  presenta- 
tion. The  venue  is  boardrixrm  not  bam. 
the  clothes  fit  a little  better  (they 
should,  for  the  prices  you  pay),  and  the 
audience  starts  off  unwilling  and  bored 
then  heads  downhill . 

Should  you  ever  gel  stuck  making 
one  of  these  presentations,  you  proba- 
bly will  wish  you  had  made  it  to  Bor- 
neo. At  best  you’ve  got  visual  aids,  so 
you  can  hide  in  the  dark  as  you  show  the 
stack  of  slides,  made  with  1-2-3  graph- 
ics on  your  PC,  that  the  phrxolab  decid- 
ed to  wrinkle  and  the  grxls  of  probabili- 
ty decreed  would  appear  upside  down 
or  backwards.  Worse,  six  of  them  have 
somehow  disappeared  (the  ones  that 
show  the  business  turn-around),  the 
snoring  has  begun  to  drown  out  your 
wavering  voice,  and  the  boss’s  fingers 
have  turned  into  a memrnome. 

If  anything  can  bail  you  out  of  like 
disasters,  it’s  animation.  Pul  your  PC  to 
work  generating  moving,  active  im- 
age.s — charts  that  .stack  themselves  to 
make  your  point,  displays  that  move 
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Copyrighted  material 


PhiWignphN:  Thom  O'Cimmw 


■ PRESENTATION  SYSTEMS 


The  Kodak  Datashow  system  consists  of  the  LCD  imaging  screen  ( leftf  with  its  6-foot  cable  ending 
in  a spread  of  connectors:  a male  DB-9  connector,  a female  DB-9  connector,  and  a DB-2S  plug. 
Also  included  are  a 20-butlon  remote  control  device  and  an  AC  power  supply. 


and  chase  around  the  screen — using  pro- 
grams like  PC  Storyboard,  Show  Partner, 
or  VCN  Concorde.  The  only  problem  is 
that  then  you’re  stuck  gathering  everyone 
around  a tiny  monitor  display.  The  prima- 
ry alternative — a projection  television 
screen — is  expensive  (prices  start  at  about 
$3, (XX)  and  multiply  by  ten  for  boardroom 
quality).  It's  also  difflcult  to  move  and  set 
up.  and  unlikely  to  be  found  everywhere 
you  lake  your  show. 

Enter  the  Kodak  Datashow  System  and 
the  Health  Telematics  Systems  Davis 
Transview.  Using  either  system,  you  can 
turn  your  PC  and  any  garden-variety  over- 
head transparency  projector  into  a com- 
plete presentation  system  that  will  put  ani- 
mation and  any  other  image  your  PC  can 
generate  in  front  of  your  audience.  Make 
that  PC  a laptop,  and  you  can  take  your 
show  just  about  anywhere  because  you’re 
nearly  guaranteed  that  every  boardroom  or 
even  motel  conference  facility  will  have  at 
least  one  overhead  projector. 

Setting  up  such  a show  is  even  easier 
than  painting  an  ear-to-ear  smile  on  your 
face  with  Mom’s  lipstick:  just  plug  in  the 
Datashow  or  Transview,  then  focus  the 
projector.  The  whole  show — all  the  block- 
ing and  cues — can  be  handled  automati- 
cally by  someone  who  doesn’t  suffer  from 
stagefright:  your  PC. 

Actually  little  more  than  extensions  of 
your  PC’s  display  system,  these  techno- 
logical marvels  work  simply  by  duplicat- 
ing the  images  that  appear  on  your  PC’s 
monitor  onto  thin,  flat  screens  that  fit  atop 


S™  FACT  FILE 

Datashow  Syston 
Eastman  Ko^  Co. 

Oepl.620 

Rochester.  NY  I46S0 
(800)445-6325 

List  Price:  $1 .270  (cmnirieie  system); 

$1 .095  (without  software  or  remote  control). 
Requires:  CGA  or  EGA;  software  requires 
128K  RAM,  DOS  2.0or  later. 

In  Short:  An  LCD  imaging  system  for  use 
with  ovohead  projectors  that  gives  640  by 
200  monochrome  text  and  gnqihics  images. 
Includes  remote  control  and  slide  show  soft- 
ware. 
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the  flatbed  of  an  overhead  projector.  They 
make  their  images  using  liquid  crystal  dis- 
plays— the  same  sort  of  LCDs  used  in  lap- 
top computers  and  digital  watches. 

Unlike  the  dismal  images  you’ve  be- 
come accustomed  to  with  laptop  comput- 
ers (even  with  supertwist  and  all  the  new 
technologies),  these  projected  LCD  im- 
ages put  on  a bright  showing.  They’re  real- 
ly readable,  and  their  larger-than-life  size 
on  the  silver  screen  adds  impact,  even 
though  they  hark  back  to  Hollywood’s 
heyday  and  stubbornly  insist  on  the  purity 
of  black  and  white — actually  a toned 
monochrome  of  dark  blue  on  light. 

Both  of  these  display  devices  are  com- 
pact, so  you  can  tote  one  along  with  your 
laptop  wherever  business  beckons.  Best  of 
all,  they  cost  only  one-third  to  one-half  the 
ticket  of  an  entry-level  projection  televi- 
sion monitor. 

PUSH  THE  BUTTON  The  better 
known  of  this  pair  of  products  undoubtedly 
is  Datashow,  known  in  some  parts  as 
“Sayette”  after  Sayette  Technology,  the 
organization  that  originally  develop^  and 
now  manufactures  it.  Formerly  an  inde- 
pendent company,  Sayette  is  now  a divi- 


sion of  Eastman  Technology,  which  is  part 
of  the  Eastman  Kodak  Company. 

More  than  a mere  display,  Datashow  is 
a complete  system  that  includes  the  image- 
making hardware  itself,  a power  supply,  a 
remote  control  unit,  and  software,  ffou  get 
everything  in  one  box,  an  elaboration  on 
George  Eastman’s  original  camera-mak- 
ing philosophy;  You  pay  your  money  and 
we  do  the  rest.  (Kodak  also  sells  the  dis- 
play without  the  software  and  remote  con- 
trol features.) 

Datashow  works  with  a standard  CGA 
or  EGA  video  board.  With  the  latter,  only 
the  CGA  mode  can  be  used,  however.  Da- 
tashow plugs  in  like  any  other  display  with 
a simple  DB-9  connector,  but  provides  an 
extra  jack  into  which  you  can  plug  your 
regular  graphics  monitor  for  a simulta- 
neous small-screen  display. 

The  Datashow  unit  comes  in  a busi- 
nesslike beige  plastic  case  that’s  about  12 
by  13  inches  wide  and  a little  more  than  an 
inch  high.  Its  electronics  reside  under  a 
long,  narrow  plateau  that  rises  an  addition- 
al inch  along  the  front.  Near  the  middle  is  a 
flat  glass  window  measuring  8 by  6 inch- 
es— a light  gray  when  not  operating — on 
which  the  image  appears. 
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Unlike  the  Datashow,  the  Davis  Transview,  marketed  by  Health  Telematics  Systems,  is  controlled 
by  a full-length,  XT-height  expansion  board.  It  is  a cleaner  system,  with  fewer  parts,  but  is  less 
useful for  on-the-road  presentations  since  most  portable  PCs  can  ’ t accommodate  the  board. 


The  whole  thing  rests  on  four  hard  plas- 
tic protuberances  and  is  designed  to  sit  on 
the  fresnel  stage  of  an  overhead  transpar- 
ency projector.  Between  the  rear  pair  of 
feet  runs  a bent  metal  bar,  in  places  layered 
with  rubber,  that  allows  you  to  raise  one 
end  of  Datashow  by  about  a quarter-inch. 
According  to  Kod^,  giving  a lift  to  one 
end  of  the  device  may  make  its  image  more 
evenly  focused  when  using  some  styles  of 
overhead  projectors. 

Other  than  a couple  of  logos  and  a tiny 
air  hole  in  the  electronics  ridge,  no  other 
features  appear  present  on  the  device.  Its 
only  appendage  is  a single,  rather  thick 
(nearly  one-third  of  an  inch  in  diameter) 
cable  that  trails  6 feet  out  from  the  raised 
electronics  section  like  a muskrat’s  tail, 
ending  in  a spread  of  connectors — one  fe- 
male DB-25,  a male  DB-9,  a female  DB- 
9,  and  a DIN  plug. 

Two  of  these  coruiections  are  manda- 
tory: the  male  DB-9  must  mate  with  a 
CGA-style  video  output,  and  the  DIN  plug 
couples  with  the  output  of  a wall-mounted 
power  supply  transformer  to  juice  up  the 
system.  'Ihe  female  DB-9  allows  you  to 
daisy-chain  another  display  device,  and 
the  DB-2S  plugs  into  a serial  port  to  give 


life  to  Datashow's  advanced  features. 

Make  the  necessary  link-ups,  and  Data- 
show comes  quietly  to  life — with  none  of 
the  horizontal  sync  squeal  of  an  ordinary 
RGB  display.  Text  pops  up  on  the  Data- 
show panel  as  if  shown  on  a conventional 
monitor,  but  faintly.  If  you  look  directly  at 
the  Datashow  screen  you'll  have  to  squint 
to  make  out  characters.  Unlike  the  LCD 
displays  that  come  built  into  laptop  com- 
puters, you’ll  find  no  contrast  or  viewing 
angle  adjustment  on  Datashow. 

INVISIBLE  LIGHT  That’s  where  the 
remote  control  comes  in.  About  the  size 
and  shape  of  a pen-and-pencil  box  set 
(about  Vc  by  1%  by  6 inches),  the  black 
plastic  control  panel  boasts  20  tiny  gray 
rubber  keys  labeled  with  the  numerals  zero 
through  nine,  an  asterisk,  the  letter  N, 
Menu,  Sel,  and  four  cursor  arrows.  A red 
LED  in  the  upper-right-hand  comer  con- 
fums  when  to  press  one  of  the  buttons. 

The  wireless  control  derives  its  power 
from  two  AA  batteries  (which  seem  to 
contribute  most  of  its  weight)  and  signals 
Datashow  with  a beam  of  infrared  light. 
Datashow  detects  these  invisible  signals 
through  that  small  air  hole  in  its  electronics 


bay:  the  hole  has  an  inlrared-sensitive  pho- 
todetector hidden  at  its  bottom. 

Various  combinations  of  button  presses 
control  the  look  of  Datashow’s  display.  In 
general,  all  commands  are  prefaced  by  a 
press  of  the  asterisk.  For  instance,  an  aster- 
isk then  a press  of  zero  clears  the  screen. 
Later,  pressing  the  N key  restores  the  im- 
age— the  one  currently  generated  by  the 
host  computer,  not  the  one  that  was 
cleared.  Datashow  has  no  memory  of  its 
own  to  store  images. 

Other  key  combinations  will  switch  the 
active  area  of  the  Datashow  screen  to  re- 
verse video  and  pan  the  image  left  or  right, 
up,  down,  or  across  the  screen  so  that  you 
can  center  the  display.  Still  others  change 
the  screen  contrast  and  give  a focus-like  ef- 
fect by  increasing  the  weight  of  the  charac- 
ter font.  One  additional  combination  al- 
lows you  to  adjust  the  number  of  pixels  in 
the  display  lines. 

The  rest  of  the  remote  control  functions 
operate  through  the  Showmaker  software 
and  RS-232  connection. 

Showmaker  is  derived  from  the  Bright- 
bill-Roberts/The  Marketing  Channel  and 
Co.  program.  Show  Partner.  It  has  several 
modules:  one  captures  screen  images  onto 
disk  Tiles  for  later  display;  another  allows 
you  to  arrange  those  screens  into  presenta- 
tions, specifying  fades,  dissolves,  and 
wipes  to  step  between  them;  and  a third  ac- 
tu^ly  shows  those  screens  to  the  audience 
in  the  manner  dictated  during  preparation. 
Missing  from  the  Show  Partner  modules, 
however,  is  a full-fledged  screen  editor  for 
modifying  individual  images. 

Added  to  the  basic  software  are  remote 


l>avis  TraiLsvieH 

Health  Telematics  Systems  Inc. 

1900  Dublin-Granville  Rd. 

Columbus.  OH  43229 
(614)  267-8l(K) 

1.1st  Price:  $1,350 

In  Short:  An  LCD  imaging  panel  and  PC' 
adapter  Niard  fix  use  with  overhead  projee- 
tixs  that  gives  MO  by  200  mofKX'hromc  text 
and  g^^)hics  images  with  the  slightly 
squashed  3:2  aspect  ratio, 
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control  provisions.  When  using  the  Show- 
maker  presentation  or  editing  nxidule,  Da- 
tashow’s  infrared  remote  control  can  flip 
forward  or  backward  in  the  slide  show  pre- 
sentation, generate  and  move  an  on-screen 
pointer,  or  show  image-identifying  infor- 
mation to  help  in  editing  (in  addition  to  its 
other  functions,  of  course). 

PLAIN  IMAGE  The  resolution  of  Data- 
show  follows  the  CGA  standard.  It’s  640 
by  200  pixels,  which  means  that  lines  not 
parallel  to  an  edge  of  the  screen  are  decid- 
edly  jagged.  The  character  font  is  roughly 
the  same  as  is  shown  on  any  other  CGA 
display;  each  letter  is  formed  in  an  8-  by  8- 
dot  matrix  that  rates  as  legible,  but  little 
more. 

The  aspect  ratio  of  the  screen  is  a per- 
fect 4:3,  exactly  what  a standard  IBM 
CGA  display  aspires  to.  Consequently, 
graphics  images  should  have  their  desired 
natural  shape:  circles  will  appear  as  circles 
rather  than  ellipses. 

The  on-screen  image  is  monochrome 
only,  with  but  one  selection  of  brightness 
level:  individual  pixels  are  either  on  or  off. 
Color  mapping  is  arbitrarily  set;  hence  the 
video  colors  black,  blue,  red,  and  magenta 
appear  on  Data-show  as  clear,  while  green, 
cyan,  brown,  and  while  appear  opaque 
(well,  darker).  Highlighting  has  no  effect 
on  color  mapping — red  and  pink  look 
identical  when  printed  on  Datashow.  Re- 
verse video  interchanges  the  clear  colors 
with  the  opaque,  but  not  the  mapping  it- 
self. 

Datashow’s  clear  colors  actually  pro- 
ject as  pale  blue;  opaques  as  a darker  blue. 
Although  the  contrast  ratio  hardly  rates  as 
fantastic  (about  tbree-to-one  when  mea- 
sured with  a light  meter),  the  color  distinc- 
tion is  clear  and  the  projected  image  is  very 
readable. 

The  top  of  the  Datashow  display  panel 
is  covered  with  glass,  so  you  can  place  oth- 
er transparent  materials  on  it  without  wor- 
rying afxrut  scratches.  The  bottom  is  a soft- 
er, heat-absorbing  plastic  that  can  be 
scratched  relatively  easily.  Because  the  top 
is  not  protected  against  the  heat  of  the  pro- 
jector bulb,  Kodak  does  not  recommend 
operating  the  device  upside  down.  Its  very 
shape  discourages  such  use,  however. 

The  instructions  that  come  with  Data- 
show ate  hardly  formidable — just  a 24- 


page  pamphlet.  Most  important  is  the  list- 
ing of  remote  control  functions. 
Otherwise,  Datashow  operates  like  a video 
display.  You  should  need  neither  training 
nor  a Mensa-level  I.Q.  to  figure  it  out. 
Showmaker  is  covered  in  an  equally  ele- 
mentary 48  pages. 

SCANDANAVIAN  IMPORT  From  the 
land  of  the  fjords  comes  Datashow’s  only 
major  competition,  Davis  Transview.  De- 
signed with  the  same  purpose  in 
mind — making  PC  video  wall-size  with 
the  help  of  an  overhead  transparency  pro- 
jector— the  Norwegian  product  reveals 
some  divergent  design  philosophies. 

Transview  is  essentially  a large  beige 
plastic  pad  ( I by  14  by  10  inches)  with  a 9 
by  6 display  window  near  its  center.  The 

■ Once  the  screen  is  lit, 
Datashow  will  give 
you  more  freedom  during 
your  presentation. 


left  3 inches  of  the  pad  ate  devoted  to  its 
electronics  endowment,  capped  by  a slight 
quarter-inch  rise  from  which  a tiny  fan 
peeks  out. 

On  the  left  edge  of  Transview  are  a fe- 
male DB-2S  connector  and  its  sole  user 
control,  a contrast  thumbwheel . 

Unlike  Datashow,  Transview  uses  its 
own  host  adapter  board,  which  also  sup- 
plies the  display  with  power.  The  display 
and  adapter  connect  with  a single  cable 
about  2 meters  long. 

The  host  adapter  is  a full-length  (l3'/2- 
inch)  expansion  board  that  is  XT-height 
and  uses  the  8-bit,  XT  data  bus.  Its  circuit- 
ry consists  almost  entirely  of  an  overabun- 
dance of  simple  TTL  (transistor-to-transis- 
tor  logic)  chips. 

One  bank  of  four  DIP  switches  allows 
configuring  Transview  to  match  most  sys- 
tems. One  switch  adjusts  for  CPU  speed, 
switchable  between  high  and  low.  Two 
others  set  Transview  for  either  master  or 
slave  operation  (with  Master  the  host  has 
no  other  video  adapter;  with  Slave,  Trans- 


view operates  with  the  existing  adapter) 
and  set  the  host  display  to  monochrome  or 
color.  A fourth  switch  determines  whether 
the  IBM  or  a special  Transview  character 
set  will  be  used. 

The  special  character  set  differs  from 
IBM’s  only  by  a few  high-bit  characters. 
For  the  most  part,  even  block  graphics 
have  the  same  look,  notwithstanding  the 
chosen  set. 

A toggle  switch  on  the  retaining  bracket 
of  the  adapter  board  flips  the  display  be- 
tween normal  and  reverse  video  modes. 

Set  the  switches,  slide  in  the  board, 
connect  the  cable,  and  Transview  is  ready 
to  run.  You  might  not  even  need  instruc- 
tions to  get  everything  ready,  which  is 
good  because  Transview  comes  without  a 
manual . Your  only  help  is  a user’s  guide:  a 
single  plastic  laminated  sheet  about  the 
size  of  a placemat  that  quickly  outlines  in- 
stallation and  operabon. 

Its  on-screen  resolution  is  the  same  as 
an  IBM  CGA  system — 640  by  200  pix- 
els— and  each  character  is  displayed  in 
roughly  the  same  8-  by  8-dot  matrix.  The 
3:2  aspect  ratio  of  the  display  definitely  is 
elongated  to  the  horizontal  compared  to 
the  nominal  4:3  look  of  the  IBM  system. 
Consequently  in  graphics  modes  what 
should  be  squared  is  rectangular,  and  cir- 
cles take  on  a decidedly  ovoid  cast. 

Like  Datashow,  Transview  is  a mono- 
chrome-only machine.  The  background 
color  of  the  on-screen  image  is  yellowish; 
characters  or  graphics  appear  gray- 
ish/greenish blue. 

Transview  translates  colors  into  mono- 
chrome in  an  interesting  manner.  Its  total 
palette  is  but  two  colors — near  clear  and 
opaque.  Normally  only  black  and  dark 
gray  translate  as  clear;  other  colors  become 
opaque.  But  put  red  text  on  a green  back- 
ground— or  any  color  on  another  color 
other  than  black/daik  gray — and  Trans- 
view comes  up  reverse  video. 

More  interesting  is  its  handling  of  high- 
lighted characters.  Normal  text  characters 
are  made  from  a double-width  of  Trans- 
view’s vertically  elongated  pixels.  High- 
lighted characters  get  a triple  shot  of  pix- 
els, giving  them  a bolder  look. 

As  with  Datashow,  uansparencies  may 
be  laid  atop  Transview.  You  can  even  put  a 
clear  acetate  on  it  to  add  your  own  drawing 
to  the  computer  display;  however,  never 
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write  directly  on  the  Transview  screen. 

The  small  fan  actively  cools  Trans- 
view’s LCD.  Note  that  the  fan,  as  with  the 
rest  of  the  Transview  system,  receives  its 
power  from  the  host  PC.  When  the  PC  is 
off.  the  fan  does  not  operate.  If  the  over- 
head projector  remains  on  while  the  PC  is 
off,  the  LCD  of  Transview  may  get  over- 
heated, possibly  damaging  it. 

PORTABLE  PICK  Transview  is  com- 
pelling because  it  appears  a cleaner  sys- 
tem— fewer  parts  and  simpler  cabling. 
However,  Data.show  has  important  advan- 
tages when  you're  on  the  road. 

Datashow  requires  no  special  adapter 
because  it  runs  from  a CGA  port.  If  you 
plan  on  traveling  and  using  a laptop  to  sell 
your  snake  oil,  making  do  with  an  ordinary 
CGA  output  can  be  a lifesaver.  Most  lap- 
tops have  no  provision  for  PC-size  expan- 
sion boards,  such  as  Transview  requires, 
but  do  allow  foranormal  CGA  output.  Da- 
tashow makes  the  perfect  companion  for 
almost  any  such  laptop.  Transview  mast 
stay  tethered  to  a desktop  PC. 

Yet  the  single  cable  approach  of  Trans- 
view may  be  preferable  when  used  in  a 
community  room  rented  out  (or  assigned 
to  different  coiporate  departments)  for  pre- 
sentations. Transview’s  mechanism  can  be 
safely  locked  up  between  uses  and  requires 
only  a simple  plug-in  when  needed. 

On  the  other  hand,  once  the  screen  is  lit, 
Datashow  will  give  you  more  freedom 
during  your  presentation.  You  can  move 
the  screen  image,  adjust  its  intensity  or  fo- 
cus from  almost  anywhere  in  the  room  as 
you  go  along  using  its  remote  control . You 
can  interact  with  the  software  or  even 
switch  off  the  screen — a precaution  that 
lets  you  avoid  a display  of  both  the  .system 
boot-up  and  of  calling  your  presentation 
from  DOS.  Also,  Datashow’s  graphics 
have  a more  natural  look  because  of  the 
program’s  a.spect  ratio. 

The  choice  between  these  two  amounts 
to  your  preference  in  details.  Either  will 
change  your  PC  from  presentation  prepar- 
er to  presentation  medium.  Either  will  let 
you  add  the  extra  punch  of  animation  to 
your  talks.  And  either  may  help  make  you 
a corporate  presentation  star,  Ii8 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 
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Never  enter  date  and  time  into  your  personal 
computer  again.  dCllcx:k  11.  the  original  slotless,  real-time  cliKk- 
calendar.automatically  does  it  for  you  when  you  turn  your  computer  on. 
deblock  11  does  not  take  up  a valuable  expansion  slot  in  your  computer.  It  plugs 
into  the  back  of  your  tloppy  disk  drive,  and  can  be  installed  in  less  than5  minutes. 


With  dC'lock  II  you  get; 

•Compatibility  with  most  all  personal  computers,  including  XI'*.  AT. 
turbo  types,  and  even  non-IBM*  compatiole. 

• Software  on  a diskette  for  easy  installation. 

• 30-day  money-ltack  guarantee.  I year  limited  warranty. 


dOock  II  and  Mcnwync 

are  trademarks  ol  Mcroaync.  inc. 

SM  and  XT  are  r*(^saerad  Vademarks 
ot  mternakonal  Busfaaa  Macfimw 
Corripaq  la  a re^siared  trademark 
ot  Compaq  Compular  CorporaWn 


• User  d(Kumcntation  and  instructions  for  upgrading 
your  IBM  X T or  Ckimpaq  Ptirtable*  memors- to  B40K 
easily  and  without  using  any  expansion  slots. 
dClock  II  also  includes  standara.  replaceable,  lithium 
battery  backup.  1(M)  year  calendar, 
automatic  end-of-month  recognition, 
automatic  leap  vear  com[>ensation. 
Don't  be  misled  by  imitators. 
dCUtK'k  II  is  the  original  slotle.ss 
clock<alendar. 


$69.95 

Please  add  $2.(M)  firr 
shipping  and  haiuiling 


'lb  purchase  your  dCIock  II. 
ask  your  computer  dealer 
or  call: 

(214)  788-5198 


P.O-  Box  116302  • Carroinon.  Texas  75011  • Dealer  tnqumes  welcome. 


CIRCLE  390  ON  READER  SERVICE  CARD 


For  IBM®  PC's,  XT's,  AT's  and  other  DOS  machines.  This  is  the  one 
you've  heard  so  much  about  — with  faster  compiie  times  than  many  COBOL 
compliers  costing  hundreds  of  doliars  more!  It's  based  upon  ANSI-74 
standards.  Now  comes  standard  with  source  code  programs  demonstrating 
full  screen,  cursor  control,  color,  reverse  video,  etc.,  another  program 
shows  how  to  even  reprogram  your  keyboard  and  much  more. 

Don't  let  our  mail  order  prices  fool  yal  This  is  a new  improved 
version  of  our  best  seiling  COBOL  compiler  previously  offered  at  $300.00 
a copy.  Look  at  the  December  1979  issue  of  Byte  Magazine  for  one  of  our 
first  COBOL  ads! 

Other  outstanding  values  at  $39.95  are:  Utah  FORTRAN,  Utah 
BASIC,  Utah  PASCAL,  Utah  PILOT  and  Utah  EDIT.  Used  by  50,000  profes- 
sionals, students,  and  teachers  in  40  countries. 

To  order: 

(702)  827-3030 

IBM  regalBiBd  tradtmwit  of 
tmamaani  BuameeB  MKlxnes 


;dUICl5  III  H 

o 


ELLIS  COMPUTING' 


QRCLE  320  ON  READER  SERVICE  CARD 
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A lot  of  computer  for  your  money 


Bentley-286 


The  Bendey>286 / 1 0 Personal  computer 
features  an  Intel  80286  processor  running  at 
a blazing  I OMHz . a Phoenix  BIOS  for 
insured  compatibility.  5 1 2KB  RAM 
expandable  to  1024KB.  keyboard . dual 
diskettedrive/harddiskcontroller.anda 
1.2MBdisketiedrive. 


Base  system 


$1036 


Bentiey*286/  1042MB  hard  disk  model 
Awinning  combination:  the  Bentley- 
286/  10plusa42MBMiniScribe hard  disk 
drive.  TheMiniScribedrivefeaturesa 
28ms  average  access  time  and  automatic 
head  parking  on  power  down.  Paniiioning 
software  is  included  so  you  can  take  full 
advantage  of  the  increased  storage 
capacity. 


$1599 


The  Bentley-286/8  Has  the  same 
standard  features  as  the  Bentlcy-286/ 10. 
with  8 MHz.  0 wait  state  processing  power. 


Base  system 


$995 
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BentIey-286/  IO20MB  hard  disk  model 
A newadditiontoihe  Bentley  family  of 
lompuiers;  theBcntley-286/  lOplusa 
20MB.  b^ms-access-iime  hard  disk  drive. 


$1379 


Monitor  rtoi  irKiuded 


Bentley  Computers . . . The  Price  Performance  Leaders ! 


Monographics  Card-  ii  igh  trsoluiKin.  ntoiioihrumr  graphiis 
card  with  paraMrl  port  Use  wiiha  m«)nixhromc  monitor  for  high-qualiiv 

monojiraphHs  dispiav 

Only $79 


ColorCurti-  High-rrsolutH>n 
1 olur  graphitseard  wtirks  m lotor 
or  composite  mode  Use  with  a 
lokor  graphics  muniior 

Only $79 


MontKhrome  Monitor- 

Flat « reen  Samsung  monitor  with 
lilt  and  »wt>rl  base  and  twrivr-inch 
Krecn  Use  with  the  monographiis 
(ardor  monochrome lard  for  easy- 
lo-rrad  display 

Only $109 


EGA  Color  Moniior- 

RCi  A high-rcsulution  color  graphics 
rTkiniioc  with  afounem-irK'h 
St  reen  Great  ftir  text . color 
graphics  and  games  Use  with  the 
GilorCard  or  the  EGA  card 

Only S4S9 


Modems-  All  Benileymixlcms 
arc  (ompaiihle  wnh  all  popular 
cummunKaiion  standards  and  have 
auto  answer , auto  redial . and  auto 
vu«ce/daiaswiiching  External 
modems  include  LED  status 
mdicatcKs  and  require  modem  cable 
for  hookup 

300/U00  . 

Baud  Internal  Modem  ■ • • (PW 
300/1200/2400  tfojn 

Baud  Interrul  Modem  • • 

.SOO/1200 

Baud  External  Modem.  ■ wl39 


NEC  Multisync-  inc  due 

monitor  Ad;uststoan>  horizontal 
Irequeruv between  iVSKIIzand 
25KHz.  Resolution  up  to  800x360. 
and  supports  both  analog  and  ITL 
inputs.  llitfieen-ttKhvreen 

Only $599 


EGA  Card-  ibm^ega 

lompai  ible  enhatKcd  graphn  s 
adapter  with  236KBdisplay 
memory  and  high-resolut  ion 
graphics  nsode.  Displavs  64  colors 
16  at  a time,  and  supporiscolot. 
enhanced  color,  and  morMxhrome 
displays 

Only $179 


More  memory,  more  power... 


AT-MFC  -for  IBM*  AT  Up  to 

I 3 MHmemoryexpansion.  secial& 
parallel  port  for  IBM*  A I 

Only $li9 


MFC- A six-function  expansum 
card  384KBRAM.  serial  port, 
parallel  port . game  port . clock- 
calendarwiih  battery  back-up.  and 
uiilitvsotiware 

Only $125 


MEM-576-  Mrmoiv  expansKHs 

I ard  that  fits  in  a short  slot  and 
supports  eiihet  iwK  or  23(>K  ships 
(ximrs  with  oK . rxpandahi 
l‘)2KB.:HJKH,or376KB 

Only 

Memory  Chips- 

MKchips 
b4Kchips(l20ns) 
l28Kchips. 

236Kchips(  130  ns) 
236K(hip$(120ns) 


EMS-  Expanded-Memorv- 
spccificaiion  card  compatible  with 
ilir  L XUS  / Intel  inemixy  spec  tfx  at  kx) 
Gxnes  with  OK . expandble  to  2MB 
imludesuiiliiv  software 

PG  Versiem 


to 

Only 

$109 

$}9 

AT  Version 

Only 

. $129 

S9 

Coprocessors- 

fif 

80H7-), 

$129 

S49 

W»8:-2- 

I/J9 

S29 

8028 ' 

$219 

SM 

80287-8 

$269 

AT  I/O- Serial  port  and 
parallel  port 

Only $75 


PC  I/O  - Serial  pun.  parallel 
pon . game  pon . and  clock-calendar 
with  batiery  back-up 

Only $79 


..  plus  a one-year  warranty! 


Bentley  Turbo  10 


Our  Newest  Addition 


Bentley  Turbo  10  The  newest  and  fastest 
computer  in  the  famous  Bentley  line  of 
IBM®  XT compatibles.  The  keyboard- 
switchable  turbo  mode  delivers  an  increase 
in  program  execution  speed  of  up  to  1 10% 
over  ordinary  PC/ XT compatibles.  Standard 
features  on  the  Bentley  Turbo  10  ifKlude 
640KBofrandom-access-merru>ry.  560KB 
diskette  drive  and  drive  controller  card . 
AT-siylc  keyboard  with  keyboard-disable 
lock . 1 50- watt  power  supply , and  a hardware 
reset  switch. 


$495 


20MB  Bentley  Turbo  10 
Thehigh-speed  Bentley  Turbo  10. fully 
equipped  with  a MiniScribe  20MB  fixed 
diskdrive. 


Bentley  Model  “T”  Intel  8088  processing 
power  in  an  IBM*  XT  compatible  — runs 
at  a keyboard-selectable  4.77  MHz  or  8 MHz 
processing  speed,  a 70%  ifKreasefrom  the 
original  IBM*  PC.  Standard  features  irKlude 
256KB  of  random-acccss-memory 
expandable  to640KB.  keyboard,  diskette 
drive  controller  card,  and  360KB  diskette 
drive 


$395 


Bentley  Model  “T’zoMBhafddukmodd 
Our  famous  Bentley  Model  "T'.  fully 
equippedwitha 20MBharddrive.  Features 
65ms  access-time. 


$849 


M<hii(u(  not  ifKludcd 


$754 


Enhance  your  Bentley  286  with  our  popular  AT  add-on  products. 


MiniScribe 
Hard  Disk  Drives 

High  Quality  • High  Storage  Capacity 
High  Perfomance  • Low  Price 

Both  drives  feature  an  average  attess  lime  of  28  millisetonds  Thcdnvrs’puMiummgsysirnis  uvea  rugged  linear 
voKC  toil  actuator  that  eliminates  head  skew  problems  tommon  with  other  positioning  mechanisims 
Mii  roprotrssor-aided  control  provides  fast,  accurate  head  (HAitioning  in  addition,  superior  head /disk  irat  king  is 
ac  hieved  through  the  use  of  Whitney  technology  head  sliders  and  flexures. 

With  MmiScrihe's  fail-safe  actuator  lock,  the  head  positioner  is  retracted  and  ItMkedat  power-down,  elimating  data 
zone  comae  I Part  itioning  software  is  irxluded  so  ycxi  can  take  advantage  of  the  full  storage  tapaciiy 

42MB . . ...$589  70MB . . . . . $889 


Tiipc  Backups*  AvouI  disk  swapping 
MtracTiing  tape  tor  soui  IBM*  AT  , Kl,  or  compatible 

Strcam-20bvTeai  Sircam-60b>  wangtek 
For  the  PC.  S380  For  the  AT  $737 


PC  Hard  Disk  Klcs- 

Quality  20MBand  30MHharddisk 
kits  for  (he  IBM  PCarxlcnmpaltbies 
Each  kit  irKludcsahaif-height 
Winchester  hard  disk,  hard  disk 
controller,  c ahles,  software . 
mounting  hardware,  andcomplete 
illustrated  installation  manual 

20MB $365 

30MB $429 

20MB  , 

Ebr  the  Gimpaq  Portable 


Inaoducing-iv  i <i> 

LaserJet  Scries  II  printer.  The 
improved,  second  generation 
LaserJet  printer  from  flewicn 
Packard  'JUnsfier quiet . more 
internalfnnts.  better  paper 
management,  compatible  with 
original  lascrjets,  and  a lower  cost 

LaserJet 

Sericsll $1995 


360KB  DLskene  Drives- 

ronvement  e and  c ompat  ibilit  y 

For  pa $99 

ForATs $109 


Computer  Products 

1 700  Still  Meadow  Give  Round  Rock.  Tx.  78681 

Amazing  prices  on  quality  computers  and  add- 
on products  Free  UPS  ground  shipping  in  the 
continental  U.S.A,  Thirty-day  money-back 
guarantee.  No  surcharge  for  Ma.stcrCard.  VISA. 
COD.  or  cashier's  check.  Fortune  1000. 
university,  and  institution  purchase  orders 
accepted  with  approved  crcdii.  Phenomenal 
saving  with  a one-year  warranty 

Order  Toll  Free 


InTexasCall:  512-250-9897 
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^rn  all  your  PCs 
into  3270s  with 
RELAY/3270* 

No  hardware.  No  cables. 
Universal  file  transfer. 

Turn  all  your  PCs  into  3270s  with  one  simple  mainframe 
software  installation.  RELAY/3270  isn't  magic,  it  just  works 
like  magic.  No  costly  emulation  boards  for  your  PCs,  no 
additional  hardware  on  your  mainframe,  no  cables  required 
to  make  the  connection. 

Your  PCs  can  be  3270s  anywhere  there’s  a phone,  at 
your  headquarters,  at  home,  in  the  smallest  regional  office. 
Anywhere!  No  need  to  spend  a fortune  rewriting  3270 
applications  for  remote  users.  And  no  need  to  sacrifice  the 
fast  response  time  that  you  demand.  But  thafs  only  the 
beginning. 

\fau  can  transfer  absolutely  any  type  of  file  100“/o  error 
free,  between  your  PCs  and  your  VM  or  MVS  mainframes. 
Text  files,  binary  files,  spreadsheet  files  with  formulas,  even 
COM  files.  Universal  file  transfer.  No  errors.  Guaranteed, 
no  matter  how  you  are  connected  to  the  mainframe: 
asynchronously,  3270  boards  or  protocol  converters. 

RELAY/327D  replaces  expensive  hardware  for  each  PC.  It 
has  a one-time  low  cost.  But  it  isn't  magic.  Ifs  just  the  smart- 
est way  to  let  all  your  PCs  emulate  3270s  and  transfer  files. 

■Vlditioiial  Features 


I Applications  interface  for 
programmers 

I Advanced  script  language 
I PC  resident  mode  operation 


I Background  data  trans- 
mission 

I TTY.  VT100.  VT52  terminal 
emulation 


■ CONNECTIVITY:  A CONTINUING  SERIES  ■ 


users  who 


PC 

need  to  transfer  files  and  share 
equipment  are  finding  an  in- 
expensive, easy  alternative  in 
the  data  Private  Branch  Ex- 
change (PBX).  They’re  using 
this  type  of  circuit-switched 
system  to  enable  their  Apple 
Macintosh  computers,  for  ex- 
ample, to  exchange  files  with 
Wang  PCs,  and  their  dumb 
terminals  to  share  printers 
with  IBM  PCs  and  Toshiba 
laptops — all  on  the  same  net- 
work. 

Integrating  new  systems 
like  the  new  IBM  Personal 
System/2  machines  highlight- 
ed in  this  issue  is  simple  with 
a data  PBX.  It’s  just  a matter 
of  attaching  a cable  to  the  ma- 
chines’ RS-232C  ports  and 
running  some  simple  soft- 


In  this  article  we  examine 
the  data  PBX  as  a connectiv- 
ity alternative  and  review 
three  products  that  are  typical 


MAKING 

CONNECTIONS 


Data 

PBXs 


Some  simple  software,  a small  box  with  a 
micit^rocessOT,  and  some  wiring  may 
be  the  low-cost  solution  to  your  networking 
needs — and  the  answer  to  how  to  integrate 
die  new  IBM  Personal  System/2  into 
your  netwak.  The  only  problan  is  installing 
the  RS-232C  cable. 


FRANK  J.DERFLER,  JR. 


of  the  market:  Avatar  Tech- 
nologies’ Alliance  ZSL  Sys- 
tem, Digital  Products’  Net- 
Commander,  and  Newbridge 
Networks’  lOOSMainStreet 
Data  Controller.  In  upcoming 
issues  we’ll  look  at  other 
types  of  circuit-switched  sys- 
tems. 


CIRCUIT-SWITCHED 

Data  PBXs,  like  digital 
PBXs,  Centrex  systems,  and 
RS-232C  patch  boxes,  are  es- 
sentially circuit  switches  that 
switch  connections  among 
various  devices  on  and  off. 
Specifically,  data  PBXs  use  a 
switching  system  housed  in  a 
small  box  containing  a micro- 
processor. RS-232C  cables 
connect  the  networked  de- 
vices through  their  RS-232C 
ports.  And  each  microcom- 
puter attached  to  the  switch 
uses  communications  soft- 
ware that  moves  data  in  and 
out  of  the  serial  port. 
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■ DATA  PBXs 


Whereas  the  better-known  media-shar- 
ing networks  for  personal  computers,  such 
as  3Com’s  Ethernet,  IBM’s  Token-Ring 
Network,  or  AT&T’s  StarLAN,  attach 
network  stations  permanently  to  a com- 
mon wiring  scheme  and  use  sophisticated 
protocols  to  share  the  wire,  circuit- 
switched  systems  work  like  a voice  tele- 
phone operator.  They  connect  stations 
when  a user  asks  to  transfer  information  or 
share  a common  device,  and  they  break  the 
connection  when  the  activity  has  been 
completed. 

Circuit-switched  systems  fall  into  two 
broad  categories:  those  that  use  a matrix 
device  to  logically  “hard  wire”  two  ports 
together  and  those  that  use  a connection 
through  a data  path.  Matrix-connected  sys- 
tems pa-ss  anything  they  get  in  one  port  out 
the  other  port  without  change.  The  users  at 
both  ends  have  to  worry  about  setting 
proper  bit-per-second  rates  and  other  fac- 
tors. Switches  that  work  under  the  data 
path  concept  can  work  on  the  data  and  ad- 
just the  sp^,  parity,  and  other  factors  to 
match  the  settings  of  each  port. 

Neither  method  is  clearly  superior  to 
the  other  in  all  applications.  They  reflect 
different  philosophies  about  placement  of 
the  processing  power  and  about  system  re- 
sponsibilities. 

The  three  products  reviewed  here  all 
use  the  data  path  concept.  (For  more  infor- 
mation about  other  circuit-switched  de- 
vices, see  “An  Overview  of  Networking 
Options,”  PC  Magazine,  Volume  5 Num- 
ber2l.) 

USES  You  can  use  a data  PBX  effec- 
tively forexchanging  files  among  different 
types  of  PCs;  sharing  printers,  plotters, 
mixlems,  and  other  equipment;  using  elec- 
tronic mail,  group  calendar,  and  other  pro- 
ductivity programs;  and  entering 
mini/mainframe  host  computer  systems. 

With  a data  PBX,  a PC  user  can  receive 
an  ASCII  text  file  from  a Macintosh,  edit 
it,  and  then  retransmit  the  file  to  a remote 
printer.  If  the  printer  is  busy,  the  PC  user 
can  elect  to  queue  on  the  printer’ s port  unti  I 
it  is  free.  Anyone  with  access  to  the  net- 
work, even  those  with  simple  terminals, 
can  connect  to  host  PCs  mnning  electronic 
mail  programs,  or  even  gateways  to  main- 
frame computers,  and  receive  fast  service. 

Although  the  products  we  review  here 


are  appropriate  mainly  for  small  PC-based 
work  groups,  you  can  cascade  them  to  ser- 
vice dozens  of  PCs  or  use  larger  switching 
systems  to  service  over  I ,(XX)  connected 
devices. 

making  CONNECTIONS  Physically, 
a data  PBX  appropriate  for  a work  group  of 
6 to  12  people  is  usually  a flat  box  a little 
smaller  than  a briefcase,  with  connectors 
on  one  or  more  sides.  Electronically,  it 
usually  has  a microprocessor  in  the  Z-^  or 
8080  class,  with  software  in  ROM  that 
monitors  a group  of  RS-232C  ports  and 
connects  ports  together  in  pairs. 

A data  PBX  can  connect  to  a host  com- 
puter in  one  of  three  ways.  If  the  host  has 


■ Data  PBX  systems 
offer  an  efficient  and 
low-cost  way  to 
transfer  data  and  share 
equipment  in  work  groups 
of  3 to  1,300  nodes. 

serial  RS-232C  communications  ports  (as 
DEC  VAX  systems  do),  you  can  simply 
connect  it  to  one  port  on  the  data  PBX.  If 
the  host  uses  a unique  communications 
scheme  like  IBM’s  3270  SNA,  then  the 
data  PBX  can  connect  PCs  to  a standalone 
device  called  a protocol  converter,  which 
converts  between  the  ASCII  asynchronous 
data  .stream  of  the  PC  and  the  EBCDIC 
synchronous  data  flow  of  the  IBM  system. 
Finally,  a data  PBX  can  connect  PCs  need- 
ing terminal  service  to  one  PC  acting  as  a 
gateway,  using  the  same  types  of  multises- 
sion gateway  software  and  hardware  that 
media-sharing  LANs  use.  You  can  use  the 
EasyLAN  zero-slot  LAN  communications 
in  this  role  because  Ea.syLAN  has  the  same 
NETBIOS  interface  that  Novell,  IBM,  and 
3Com  networking  software  use. 

The  only  requirements  for  the  stations 
connected  to  the  ports  is  that  they  be  able  to 
transmit  and  receive  on  an  RS-232C  line. 
They  don’t  need  any  processing  power  be- 


yond what  is  necessary  for  responding  to 
RS-232C  signals.  Printers,  modems, 
screen  cameras,  plotters,  minicomputers, 
so-called  dumb  terminals,  and  any  other 
sort  of  RS-232C  devices  can  be  a network 
node.  Similarly,  PC-compatible  laptops 
without  expansion  slots  and  other  ma- 
chines that  are  only  software  compatible, 
such  as  the  Wang  PC,  can  be  equal  part- 
ners on  a network  with  PCs,  ATs,  and  Per- 
sonal System/2  computers. 

Some  products,  like  NetCommander, 
can  hold  and  buffer  files  to  be  printed  so 
the  user  requesting  the  connection  can 
quickly  download  a print  file  and  move  on 
to  other  work.  The  processor  in  an  intelli- 
gent system  of  this  kind  normally  monitors 
the  data  stream  to  detect  the  end  of  the  print 
Job  or  to  receive  other  commands.  Proces- 
sors that  monitor  the  data  stream  some- 
times limit  or  even  react  to  data  coming 
through  their  ports,  even  when  the  charac- 
ters aren’t  addressed  directly  to  them. 

COST  Even  with  workstation  groups  as 
small  as  five  or  six  stations,  a data  PBX 
system  can  cost  as  little  as  $1(X)  per  port, 
llie  wiring  is  an  extra  cost,  but  the  eight- 
wire  cable  that  these  systems  typically  use 
costs  a little  less  than  coaxial  cable  and  is 
easy  to  install.  If  you  consider  the  cost  of 
software,  servers,  and  other  factors  associ- 
ated with  a media-shared  LAN,  even  the 
lowest-priced  StarLAN  system  costs  over 
$400  per  port. 

THE  DOWNSIDE  On  the  downside, 
data  PBXs  can  be  difficult  to  set  up,  slow 
to  transfer  large  files,  and  uninformative 
about  systems  operations.  And  one  of  the 
tasks  circuit-switched  systems  can’t  do  ex- 
tremely well  is  to  give  several  stations  si- 
multaneous access  to  the  same  set  of  data 
files.  Multiuser  database  management 
work  is  best  done  through  a media-shared 
LAN  with  a sophisticated  multitasking  and 
multiuser  operating  system. 

The  wide  variety  of  connectors, 
jumpers,  and  other  alternatives  available  in 
the  RS-232C  wiring  system  makes  getting 
everything  working  right  the  first  time  a 
matter  of  pure  luck  or  at  least  of  scmpulous 
adherence  to  the  instmctions.  During  our 
tests  we  made  some  connections  that 
would  let  us  communicate  ftom  keyboard 
to  keyboard,  but  they  froze  when  we  tried 
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Low  Cost  Multiuser  Solutions 

Just  Got  Low^ 


We  weren’t  using 
our  PC/AT  effectively 
until  we  connected 
Kimtron  terminals.” 
Dr.  Ed  Generazio 
NASA 


□ 

1 □ 

BiWia 

o 

Announcing  the 
$499  Kimtron  KT-7/PC 
Version  L Series  of 
PC  Terminals. 

KT-7PC  Version  L terminals  are 
an  integral  and  important  part 
of  multiuser  solutions  for  the 
IBM  PC,  PC/XT,  PC/AT  and 
compatibles. 


“...Kimtron’s  KT-7/PC 
provides  an  ingenious 
entree  into  the  multi-user 
dimension.” 

PC  Worid' 


'Reprinted  from;  PC  Worid.  August  1986.  by  PCW 
Communications. 

*A  special  model  of  the  KT-HK  Ver%ion  L Is  available 
for  QNX  from  Quantum  Corp. 


All  KT-7/PCs  have  the  same 
attributes  and  features  as  a PC’s 
monitor  and  keyboard.  Using  it 
will  be  just  like  using  the  PC  you 
already  own. 

“We  will  continue  to  take 
the  leadership  in  making 
multiuser  solutions  more 
advanced,  cost  effective, 
and  reliable...” 

John  Kim,  President 


And  for  your  convenience, 
there’s  a second  fully  bi-direc- 
tional serial  port  for  a printer  or 
other  data  input/output  devices 
to  be  attached  to. 


Best  of  all,  the  KT-7/PC  works 
flawlessly  with  all  of  the  leading 
multiuser  DOS  and  non-DOS 
solutions  available  on  the 
market  today,  including  the  PC 
Slave  solutions  from  Alloy  and 
Advanced  Digital  and  the 
MultiLink  solutions  from  The 
Software  Link.^ 

For  more  information: 

(800)  828-8899 
(408)  436-6550  (inCA) 

1709  Junction  Ct.,  Bldg.  #380 
San  Jose,  California  9SII2 

r^Kimtfon 

Built  To  Be  Better 


Reseller,  OEM,  and  Distributor  Inquiries  Invited. 
Ask  Us  About  Our  New  Reseller  Incentive  Program. 


Copyright  1966  by  Kimtron  Corp. 
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■ DATA  PBXs 


to  transfer  a file.  Incorrect  cable  connec- 
tions were  to  blame. 

New  RS-232C  wiring  alternatives  such 
as  flat  RJ-43  cable  and  connectors  (a 
slightly  larger  version  of  the  RJ- 1 1 tele- 
phone connector)  make  installing  wiring 
easier.  You  can  click  the  cables  together 
just  like  telephone  wires,  reducing  some  of 
the  frustration  of  using  RS-232C  wiring. 

RS-232C  wiring  is  inherently  short- 
range  wiring.  In  its  typical  form,  only  wire 
mns  of  less  than  ISO  feet  can  operate  at 
high  speeds.  Runs  of  SOO  feet  are  practical, 
but  with  reduced  speeds.  You  can  extend 
this  distance  several  ways,  but  you'll  add 
cost  and  reduce  throughput  in  the  process. 

The  RS-232C  wiring  standard  is  slow  at 
best  and  cantankerous  at  worst.  Data 
PBXs  generally  move  data  at  19,200  bps, 
so  while  your  screen  will  fill  up  very  fast 
for  electronic  mail,  transferring  a large  file 
takes  a considerable  period  of  time. 

Data  PBX  systems  generally  have  poor 
diagnostic  and  operational  indicators. 
Most  indicate  if  the  power  is  on  and  little 
else.  No  signal  lights  show  activity  on  a 
port  or  indicate  a good  connection.  Data 
PBX  software  can  display  a chart  showing 
the  active  connections  to  some  terminals, 
but  two  of  the  three  systems  we  evaluated 
don’t  indicate  activity  or  system  loading 
(the  exception.  Avatar’s  Alliance  ZSL,  in- 
cludes software  that  creates  log  files  of  all 
activity). 

LOW-COST  EFFICIENCY  Data  PBX 
systems  offer  an  effieient,  low-cost  way  to 
transfer  data  and  share  equipment  in  work 
groups  ranging  in  size  from  3 to  1,3(X) 
nodes.  In  many  installations,  these  circuit- 
switehed  systems  already  offer  all  the 
LAN  connectivity  that  the  users  will  ever 
need.  Before  you  select  a more  expensive 
media-sharing  LAN,  you  should  consider 
using  a data  PBX. 

AVATAR  TECHNOLOGIES  INC. 

Alliance  ZSL  System 

Avatar  Technologies  manufactures  and 
markets  several  types  of  communieations 
products,  including  protocol  converters 
that  can  connect  inexpensive  terminals  to 
computers  using  communications  proto- 
cols such  as  IBM’s  3270  SNA.  The  Alli- 
ance ZSL  System  is  a data  PBX  switch  and 


The  AlUance  ZSL  System  is  unique  in  its  expandability:  you  can  purchase  6-port  expansion  boards 
for  the  8-  and  1 2-port  systems  to  move  them  up  to  20  ports.  The  Alliance  ZSL  uses  DB-25  jacksand 
8-conductor  wiring  to  connect  the  equipment  to  the  switch.  The  system  uses  a Hitachi  64180  CPU 
to  monitor  the  ports.  The  power  of  (I)  the  A lliance  ZSL  System  comes from  the  synergy  cf  its  ROM- 
based  program  and  (2)  the  software  running  in  the  PCs.  Also  shown  in  the  photograph  below  is  (3) 
the  system  power  supply  and  (4)  a serial-to-digital  converter. 


software  combination  that  allows  you  to 
share  attached  devices  such  as  printers, 
and  to  exehange  data  among  computers  at- 
tached to  the  ports. 

The  Alliance  ZSL  is  tightly  integrated 
between  the  circuit  switch  hardware  and 
the  software  tun  in  PCs  attached  to  the 
switch.  The  system  can  also  cormect  non- 
IBM  PC  standard  devices,  like  Apple 
Macintosh  computers,  to  printers  and  oth- 
er devices  attached  to  the  switch. 


The  Alliance  2SL  System  is  relatively 
small,  like  the  other  two  devices  reviewed 
here.  It  is  unique,  however,  in  its  expanda- 
bility. When  you  purchase  an  Alliance 
ZSL,  you  can  specify  a model  with  8,  14, 
or  20  ports.  Later,  as  your  system  grows, 
you  can  purchase  6-port  expansion  boards 
for  the  8-  and  the  14-port  systems,  to  move 
them  up  to  20  ports.  Expanding  the  eapa- 
bilities  of  the  system  is  as  easy  as  putting 
an  expansion  board  in  a PC.  We  tested  the 
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“Does 
anyone  offer 
inexpensive 
ways  to  link 
PCs  to  the 
mainftame?” 


ADACOM  d(x-.s. 

If  you  need  a fast 
L.  but  cost  efTit  icnl 
way  to  create  local  or  remote 
3270  P(.-to-niainframe  links, 
ADACOM  has  what  you  need. 

Whether  you’re  linking 
one,  or  more  dian  200  K: 
worlcstations,  we  can  help 
you  do  it  fiister  at  a lower  cost 


Eig^t  IRMA-equipped  PC^ 
share  one  3X74  coax  port. 

ADAMUX/K:  lets  you  grow 
in  the  most  economical  way 
|X)ssiblc  — by  connecting 
new  users  without  adding 
coax  [xtrts. 

Wlietlier  you  want  up  to 
eight  3270  Pti  workstations 
to  share  a single  coax  port 
or  2.36  Kfs  to  share  32,  you 
can  do  it  quickly  and  still  re- 
tain all  of  the  power  of  your 
local  micro-to-mainffamc 
cotinection. 


Remote  one  IRMA-PC 
Workstation  without  a FEP 
port  and  3X74  controller. 

ADALINK/K:  lets  you  add 
remote  .3270  Ki  users  in  a 
fast  and  cost  effective  way — 
by  using  inexpensive  dial  up 
access  direct  to  an  IBM  3X74 
coax  port. 

Ceographically  distributed 
users  can  have  IRMA  com- 
patible micro-to-mainframe 
connections  while  sharing 
and  accessing  the  same 
cluster  controller. 

For  cost  effective  micro- 
to-mainfiame  solutions 
caU  ADACOM  today. 

For  a full  description  of 
all  the  cost  efficient  ways 
ADACOM  can  help  you 
with  micro-to-mainframe 
connectivity,  call  or  write. 

We  have  what  you  need, 
today.  And  for  tomorrow. 


ADdCD/A 

(k)nne(tivity  solutions  ihui  really  work. 

8871  Bond  5k..  Overland  hirk.  K.S  fi<>214 
918-888-4«)‘)  I-800-3270AI)A 
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DATA  PBXs 


HData  PBXs:  Summary  of  Features 

(Products  listed  in  ascending  price  order) 


The  features  of  any  network  system  are  largely  determined  by  the  software.  However. 

with  the  data  PBX  systems  reviewed  here,  high  ratings  are  equally  split  between 
software  and  hardware  capabiNties.  For  instar>ce.  NetCommander  scores  well  on  print 
spooling  because  it  contains  the  necessary  memory  chips  to  store  print  jobs  internally 
without  relying  on  the  RAM  in  the  PC.  Softie  comes  into  play  with  other  features:  the 
Alliance  System  rates  well  on  modem  pooling  because  of  its  ability  to  select  alternative 
devices  if  one  is  busy. 

The  Alliance  ZSL  stands  out  in  several  categories:  it  has  an  excellent  menu  structure,  is 
the  only  product  of  the  three  that  reports  on  activity  (in  the  form  of  a log  file),  and  is  the  only 
product  of  the  three  that  can  force  peer-to-peer  messages  to  the  screen. 


1008MainStreei 
Oats  Controller 
Newbridge 
Networks  Inc. 

AlliaoctZSL 
System  (8-port) 
Avatar 

Technologies  Inc 

1 

NetCommander 

(16250) 

Oigilal 

Products  Inc 

List  srice 
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S1.195 

$2,695 
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Alliance  ZSL  8-port  system. 

Two  lights  are  visible  on  the  Alliance 
ZSL  System.  One  shows  that  the  power  is 
on,  the  other  that  the  processor  is  active. 
The  processor  activity  light,  however, 
doesn't  indicate  anything  alxrut  the  level  of 
activity  on  the  network. 

The  Alliance  ZSL  uses  RJ^5  jacks  and 
eight-conductor  wiring  to  connect  the 
equipment  to  the  switch.  The  jacks  keep 
the  size  of  the  unit  small  and  simplify  the 
wiring  .somewhat.  Avatar  supplies  DB-25 
to  RJ-45  adapters  for  regular  PCs  and  9-pin 


DIN  to  RJ-45  adapters  for  AT-type  com- 
puters. These  adapters  simplify  the 
DTE/DCE  wiring  questions  and  eliminate 
connector  problems  at  the  switch  end. 

Capabilities  The  power  of  the  Alli- 
ance ZSL  System  relies  on  the  synergy  of 
its  ROM-based  program  and  the  software 
running  in  the  PCs.  More  so  than  the  other 
systems  we  tested,  the  Alliance  ZSL  is  a 
data  PBX  designed  to  work  with  IBM  PC 
standard  systems. 

The  Alliance  ZSL  does  an  excellent  job 


of  file  transfer  and  a good  job  of  printer 
sharing.  Its  tiKxlem-sharing  capabilities  re- 
quire some  user  adjustment  of  the  speed  of 
incoming  calls,  but  the  use  of  modems  for 
outbound  calls  is  enhanced  by  a '‘rotary 
hunt”  technique  that  finds  the  next  avail- 
able similar  device  if  the  one  you  called  is 
busy. 

The  Alliance  ZSL  PC  software  resides 
in  the  background  memory  of  every  active 
PC  on  the  network.  Requiring  about  I50K 
bytes  of  RAM,  it  handles  print  spooling 
and  file  queuing  in  the  PC's  memory.  The 
software  is  menu  driven,  and  the  menu 
pops  onto  the  screen  when  you  strike  the 
Alt-Spacebar  combination. 

The  software  gives  PC  users  connected 
to  the  data  PBX  a wide  range  of  capabili- 
ties. They  can  send  files  to  and  receive 
files  from  each  other,  send  messages  to 
each  other,  and  read  and  post  messages  on 
an  electronic  bulletin  bo^d.  File  transfers 
don't  interrupt  the  work  of  the  PC  at  the 
other  end.  Rude  messaging  is  available; 
when  you  receive  a message  from  another 


Alliance  ZSL  System 
Avatar  Technologies  Inc. 

99  South  St. 

Hoplcinton.MA0i748 

(617)435-6872 

list  Price:  Alliance  ZSL  8-poct  system,  in- 
cluding Alliance  ZSL  networking  s(rftware.  4 
20-foot  c^les.3PC/Prinler  connectors.  1 
modem  connector.  $1,195.  Alliance  ZSL  14- 
poit  system,  including  Alliance  ZSL 
networking  software,  4 20-foot  cables.  3 
PDPrinier  connectors.  1 modem  connector, 
$1,595.  Alliance  ZSL  20-poi1  system,  in- 
cluding Alliance  ZSL  netvracking  software, 

4 20-foot  ctd>les.  3 PC/Printer  connectors,  1 
modem  connector.  $1 ,995. 6-port  Expansion 
Module.  $600;  Parallel  Printer  Adapter. 
$150. 

Software:  Alliance  ZSL  included  in  system; 
requires  I28K  RAM.  EX)S2.0ar later,  not 
copyprotected. 

In  Siort:  An  easy-to-ins^l  data  PBX  switch 
and  software  combination,  the  Alliance  ZSL 
System  is  dghtly  integrated  between  the  cir- 
cuit switch  hardware  uxi  the  software  nui  in 
PCs  attached  to  the  switch,  yet  it  can  connect 
non-IBM  PC  standard  devices.  It  often  the 
ability  to  expand  the  number  of  poets. 
OHCLEmSONReADeBSEHVICECAHD 


PC  MAGAZINE  ■ JULY  1987 
360 


PC-PUIS’ 

The  No-Nonsense 
Network 

Unlike  traditional  LANs,  PC-PLUS’  on-the-bus 
architecture  puts  the  computing  power  where  you  need  it 
— with  the  data  — inside  the  server. 


and  3COM  networks  — like 
dBASE  III  PLUS  w/LANpacks, 
R:BASE  System  V,  the  SMART 
Series,  Revelation. 


PC-PLUS;  Find  Out  Before 
You  Invest 


A local  area  network  is  a long 
term  investment.  Today’s  ap- 
plications are  just  the  beginning. 
Make  sure  your  choice  is  ready 
for  tomorrow  — with  mainframe 
connections,  remote  access, 
graphics  and  the  power  for 
growing  database  applications. 
Find  out  more  about  PC-PLUS 
today.  Ask  for  our  free  24  page 
brochure  “Choosing  the  Right 
LAN,”  and  get  all  the  facts  you 
need  for  a wise  investment. 

Lotus  1-2-3  is  a trademark  of  Lotus  Development 
Corp..  Novel!  n a trademark  of  Novell,  Inc.,  IBM  is 
a trademark  of  International  Business  Machines 
Corn.,  3COM  is  a trademark  of  3COM  Corp.,  dBASE 
in  PLUS  is  a trademark  of  Ashton- Tate.  R:BASE 
System  V is  a trademark  of  Microrim.  tlK  SMART 
SERIES  is  a trademark  of  Innovative  Software,  Inc., 
Revelation  is  a trademark  of  COSMOS. 


PC-PLUS:  The  LAN 
Engineered  for  Shared  Data 


PC-PLUS  Gives  You  the 
Power  You  Need 


Our  plug-in  cards  come 
as  8 MHz  PCs  or  8 MHz 
ATs  — to  match  your 
computing  needs  exactly. 
But  the  real  test  is  in  the 
results  — and  our  bench- 
marks are  second  to 
none!  Power  to  get  your 
job  done.  Power  to  grow 
into  new  applications 
without  sacrificing  per- 
formance. 


PC-PLUS  Runs  the 
Software  You  Want 


Our  network  operating  software 
runs  most  popular  software  — 
like  Lotus  1-2-3  and  word  proc- 
essors. And  the  multiuser  soft- 
ware that  runs  on  Novell,  IBM 


Any  local  area  network  can  con- 
nect PCs.  PC-PLUS,  however,  is 
engineered  to  optimize  multiuser 
access  to  shared  databases.  We 
put  a PC  — or  AT  — on  a card 
that  plugs  into  the  server.  Putting 
your  computing  power  on  the 
same  bus  as  your  data.  Giving 
you  high  bandwidth  where  you 
need  it.  Without  the  transmis- 
sion overhead  that  steals  per- 
formance on  most  LANs. 


PC-PLUS  is 
Easy  to  Install 
and  Use 


We  put  the  com- 
puting engines  all 
in  one  place  — in 
the  server.  Not 
spread  all  over 
the  building.  The 
easiest  software 
installation  of  any  LAN.  Use 
PC-PLUS  with  your  choice  of  AT 
compatible  servers.  Add  a card 
and  terminal  to  grow.  Simple 
RS-232  data  cables  — no  expen- 
sive rewiring  with  coax.  You  can 
often  use  existing  telephone  cable. 
Convenient  packaged  solutions, 
with  preconfigured  hardware  and 
software. 
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Alloy  Computer  Products,  Inc..  100  Pennsylvanis  Avenue,  Framin^hnm,  Massachusetts  01701.  (617)  875*6100,  TWX:  710*346*0394 


Alloy  Computer  Products,  Inc.,  9 Executive  Circle,  Suite  240,  Irvine,  California  92714.  (714)  261*7661 


DATA  PBXs 


Performance  Ifests:  Data  PBXs 


P«cfonnane«  Times 


(Times  given  in  seconds) 

Hit  Ttansftr 

Systtm 

Ssflwart 

Om 

eesMCtlM 

nra 

CMMCtions 

lOOBttolnStr— 1 Beta  ControWaf  EMjrStrMt 

629 

630 

NtttCommander  (16/250) 

EasyLAN 

461 

498 

1 AlHano*  ZSL  System  (8-porQ 

AlUaneaZSL 

237 

237 

None 

EasyLAN 

454 

N/A 

I ZSLoomM  from  to  use  of  high-speed  ports 
built  into  the  svvitdi — 115.200  bits  per  secorxl  for 
an  Ai;  76.800  bps  for  a standard  The  switch 

rneraalaadtffeferioeebehiwon  the  transmission 
rales  of  ttre  oorwieded  devices.  Data  PBXs  from 
other  maruifacturers  donImecKate  these  high 
speeds. 

The  lOOBMainStreel  Data  Controller  should 
have  gened  a smaN  advantage  in  this  test  Be- 
cause it  does  not  allow  the  use  of  wildcard  file 
transfers,  all  of  the  data  contained  in  12  discrete 
test  files  had  to  be  combir>ed  into  one  file  of  over 
360K  bytes.  The  time  taken  by  DOS  to  ex»nine 
the  file  altocation  ttfile,  find  the  next  matching 
file,  and  begin  the  transfer  is  eliminated  in  the 
lOOSMainStreet  results.  While  this  would  be  sig- 
nificarTt  in  the  much  faster  media-sharing  LANs, 
the  ariKHint  of  time  in  question  is  a smaR  per- 
centage of  the  total  trarwfer  time  in  these  tests. 
Howsvsr,  even  wHh  this  unfair  advarttage  the 
lOOBMatoStreel  comes  in  as  the  slowest  of  the 
three  products  because  we  could  not  get  the 
switch  to  sustain  such  a large  file  transfer  at  any 
speed  faster  than  9,600  bpe. 


•?c- 


In  PBX  systoms.  uriMte  metfa-flharfng  or  zero-aM  LANs, 
theaposdofthsconnectonisdktttedbytheswHch 
rattier  than  by  he  load  on  the  shared  CPU  in  the  server. 
As  a reeull.  ee  daeigned  teeta  tor  ttie  speed  of  the  switch. 

Vito  ran  ttie  Fto '■anelar  partormance  tests  using  an 
B-MHz  IBM  PC  AT  as  a ssrvsr  aivt  ttvae  standard  IBM 
PCs.  The  test  consists  of  ttansferrtog  12  Mss  of  vartous 
sizes  (totaling  over  360K  bytes)  from  a RAMdialt  on  the 
AT  lo  a RAMdWt  on  the  PC  ttinxigh  the  data  PBX.  The 
blHier-seoondraieaatocted  tor  the  tranetof  is  the  highest 
one  raoommsnded  by  the  manulacturer  or  slowed  by  ttie 
software. 

In  order  to  test  the  loading  effect  on  the  switch,  we  ran 
this  test  twice.  The  first  result  indicales  lie  transfer  times 
from  ttw  AT  to  the  PC  wNh  no  other  PCs  acHva  on  the 
network.  The  aecond  test  reeull  ahowe  the  effect  on  the 


timed  portton  of  ttw  lest  when  two  other  standard  PCs 
simultaneouaty  aooess  the  switch  and  attempt  to  transfer 
a cortstant  stream  of  data  at  19.200  bps. 

Since  these  systems  are  likety  b>  be  used  with  their 
reconwrwnded  or  provided  software,  we  decided  to  show 
you  how  fast  they  complete  the  perfomfwnoe  tests  using 
the  programs  lacorrvTwnded  for  each  product  Foroonv- 
parim,  we  have  inckided  the  tiriw  for  ttw  eanw  Me  trane- 
ter  using  EmtyLAN  operating  at  19,200  bps  with  a direci 
RS-232C  cable  between  the  systems.  The  EasyLAN  sys- 
tem was  our  EdNora  Choice  in  teal  issueb  review  ol  zero* 
Biol  LANs  CMaMng  CorvwcNorw:  Zero-Stot  LANs,"  PC 
Msgaztoe,  Vbkjrrw  6 Number  12).  and  this  comparison 
ghae  a ralalivt  indtoalion  of  any  degradation  introduced 
by  the  switch. 


PC,  the  network  temporarily  displays  the 
message  on  your  screen.  You  can  read  it 
and  then  return  to  work  with  a single  key- 
stroke. 

With  the  menu  system,  you  can  tell  the 
Alliance  ZSL  to  send  or  request  a file;  you 
can  then  exit  the  menu  and  continue  on 
with  another  job.  When  you  issue  a fast  se- 
ries of  requests  (including  wildcards)  in- 
volving different  disk  drives  on  different 
machines,  the  program  will  queue  them 
and  execute  them  while  you  do  something 
else.  The  program  is  smart  enough  to  defer 
transfers  that  require  connections  to  ports 
that  are  currently  connected  and  to  return 
to  them  later  for  execution  when  the  ports 
are  open. 

The  print  queue  system  works  in  a simi- 
lar manner.  Your  word  processing  pro- 
gram delivers  the  print  Job  to  the  queue  on 


your  own  PC.  Then  the  networking  soft- 
ware sends  the  Job  along  to  the  appropriate 
printer. 

The  generic  pooling  capability  of  the 
data  PBX  lets  you  assign  attached  devices 
with  similar  functions  to  a pool.  For  exam- 
ple, you  could  pool  several  1 ,200-bit-per- 
second  modems  as  modem  I,  modem  2, 
and  so  forth.  When  you  select  Modem 
from  the  menu,  the  switch  will  connect 
you  to  the  first  naxlem  available.  This 
pooling  capability  makes  sharing  mo- 
dems, printers,  and  other  devices  much 
more  efficient. 

In  one  way,  the  only  thing  wrong  with 
the  entire  Alliance  ZSL  System  is  that  it  is 
so  integrated.  While  the  manual  suggests 
that  you  can  establish  a connection  with 
the  Alliance  software  and  then  continue 
the  exchange  using  other  communications 


software,  we  could  not,  for  example,  run 
the  EasyLAN  software  after  establishing 
the  connection.  The  Alliance  ZSL  pro- 
gram kept  EasyLAN  locked  out.  This  ex- 
perience clearly  demonstrates  the  prob- 
lems you  can  have  when  programs  are 
loaded  on  top  of  programs  in  the  present 
versions  of  E)OS. 

You  sacrifice  some  flexibility  when 
you  use  the  Alliance  ZSL  for  connecting 
printers,  modems,  mainframes,  or  other 
devices  to  non-PC-compatible  computers, 
but  it's  nevertheless  possible.  To  connect 
non-PC-compatible  computers,  you  must 
preconfigure  a port.  When  the  port  be- 
comes active,  the  specified  connection  of 
the  computer  to  a printer  or  other  device 
occurs  automatically. 

Of  all  the  systems  we  examined,  the  Al- 
liance ZSL  does  the  best  Job  of  reporting 
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Compared  to  a disk  drive, 
MTRAM’s  speed  is  phenomenal.” 

William  Wong,  PC  Labs 

iifci  i.  Ill  II  iiiiiaaMiyiiiii 


The  results  are  in.  R\TRAM  outperforms 
disk  drives!  And  now,  with  exclusive 
software.  BATR.AM  also  performs  as  an 
EMS  device! 

This  ultra-high  performance  IBM  PC/XT/AT 
compatible  mass  storage  device  combines  tbe 
speed  of  RAM,  the  safety  of  long  term  battery 
lackup,  and  the  security  of  sophisticated  ECC 
(Error  Correction  Coding)  to  give  you  extremely 
tet,  safe,  and  reliable  storage. 

BATRAM  IS  700%  FASTER  THAN  A 
DISK  DRIVE. 

Your  applications  like  spreadsheets,  data  base 
management.  CAD/CAM  and  local  area  networks, 
which  are  all  disk  intensive,  benefit  from 
BATRAM  s phenomenal  speed. 

BATRAM  SUPPORTS  EMS 

The  design  qualities  that  make  BATRAM  such  an 
outstanding  DOS  device,  also  make  it  an  innova- 
tive EMS  (Expanded  Memory  Specification)  device 
Popular  programs  which  support  the  Lotus/Intel/ 
Microsoft  Expanded  Memory  Standard  can  access 
BATRAM  just  as  though  they  were  accessing 
internal  memory  expansion  boards,  at  a cost 

IBM  PC/XT/AT  ire  indeniarlis  of  Intematioful  Business  Machines  Inc. 
UXus/Inid/MicTusoft  are  trademarks  of  their  respective  companies 


savings  and  a capability  increase! 

EXCLUSIVE  EMS  SOFTWARE 

Santa  Clara  Systems’  exclusive  EMS  software  gives 
you  the  ability  to  partition  BATRAM's  memory  for 
each  workstation  on  the  network,  instead  of 
purchasing  an  expensive  EMS  board  for  each 
computer. 

BATRAM  ADDS  ERROR  CORRECTION 
CODING 

BATRAM  only  occupies  one  expansion  slot,  versus 
up  to  A for  competing  memory  boards.  And  no 
other  EMS/RAM  board  offers  the  important  ECC 
security  that  BATRAM  offers,  making  BATRAM  the 
ideal  EMS  unit! 

BATTERIES  PROTECT  RAM  MEMORY 

Power  interruptions  don't  phase  BATRAM.  Your 
important  data  is  protected  by  BATRAM's  innova- 
tive two  week  battery  backup.  These  batteries  are 
continually  charged,  delivering  full  power  so 
your  data  is  always  safe.  You  can  even  unplug 
BATRAM  without  losing  data  for  up  to  two 
weeks.  BATRAM's  ECC  is  further  assurance  of 
your  datas  integrity. 


BATRAM  IS  TOUGH 

BATRAM’S  rugged  shock  mounted,  no  moving 
parts  construction  is  built  for  use  and  abuse  in 
lough  environments.  It  is  totally  unaffected  by 
the  shake,  rattle,  and  roll  that  render  disks 
useless. 

BATRAM:  THE  FIRST  NO-WORRY 
MEMORY 

Call  us  now  for  the  whole  story  on  the 
industry  's  fastest,  safest,  and  most  reliable 
storage  device:  BATRAM,  the  no-wony 
memory.  Dealer  inquiries  welcome. 

Call  (408)  729-6700  today. 


Santa  Clara 
items,  Inc. 


A Novell  Company 
1610  Berryessa  Rd  . San  Jose,  CA  95153 

(408) 729  6700/FAX  (40B)]S9077H/TIX  176509  SCS  SNJ 
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THE  WORLD'S  SMARTEST 
ANSWERING  MACHINE 


PnSOlUL  VOICE  MAIL 

"Hello.  I'm  not  available  right  now.  Please 
wait  for  the  tone  and  leave  a detailed 
message.  Touch  the  star  to  listen  to  what 
you've  recorded'.' 

PERSONAL  MESSAGES 
FOR  FREQUENT  CALLERS 

"Hello,  I'm  not  ...0...  Dad!  Tm  not  here, 
but  my  computer  knows  exactly  where  I am 
and  will  pass  your  message  on  to  me 
immediately.  Wait  for  the  tone  and  tell  me 
where  you  are.  I'll  call  you  right  back'.' 

REAUY  POSONAL  MESSAGES 
FOR  FREQUENT  CALLERS 

"Hello.  I'm  not  aval  ...0...  Tess! 
Sweetheart!  I'm  in  the  car,  picking  up  your 
flowers.  My  car  phone  number  is  993-1234 
if  you  need  me.  Otherwise,  see  you  at 
seven.  Kiss-kiss-kiss!" 

MESSAGE  FORWARDMG 

"Hello.  This  is  your  answering  huichine 
calling. . .0. . . Three  new  messages. 
Message  one  was  received  at  3:52PM 
today'.' 


Answering  machines  are  irritating 
because  they  are  so  dumb.  Even 
the  best  of  them.  For  only  $349, 
we’ll  give  you  personal  voice  mail  for 
your  PC,  and  turn  it  into  the  world’s 
smartest  answering  m^hine.  All 
without  disturbing  whatever  else  you’ve 
been  doing  on  the  PC. 

How  smart  is  “smartest?”  The 
examples  above  . . . uh  . . . speak  for 
themselves.  Sure,  your  PC  can  answer 
the  phone  in  your  voice,  and  let  you 
retrieve  messages  remotely  from  any 
touch-tone  phone.  And  it  can  call  you 
to  deliver  your  messages. 

But  give  your  friends  and  associates 
their  own  voice  mailboxes.  The  ability 
to  interrupt  your  greeting  and  start 
recording  immediately.  To  deliver 
messages  to  each  other  as  well  as  to 
you.  The  ability  to  transfer  to  other 
extensions.  Even  let  them  change  their 
minds  and  their  messages.  Give  them 


all  this  and  you'll  never  again  have  to 
apologize  for  making  people  talk  to  a 
machine. 

In  your  business,  it  will  relieve  your 
secretary  of  the  burden  of  taking  routine 
messages.  And  relieve  you  of  the 
burden  of  transposed  telephone 
numbers.  In  business  or  in  personal  use, 
it  works  24  hours  a day.  Without 
irritating  your  callers  like  mere 
answering  machines  do.  All  while 
you’re  running  your  spreadsheet,  word 
processor  or  just  about  anything  else. 


MULTIPLE  VOICE  MAIL  MXES 

"Hi.  This  is  the  operating  systems  group. 
We're  out  to  lunch,  but  you  can  leave  a 
private  message  by  dialing  II  for  Chip.  12 
for  Morris.  13  for  Joel  and  14  for  Bob.  Or 
you  can  wait  for  the  tone  to  leave  a 
message  for  our  secretary'.' 

INCREASED  SECRETARIAL  PROOUCTTVITT 

"This  is  Gordie's  voice  mailbox.  Please 
wait  for  the  tone  and  leave  a message.  My 
computer  knon's  where  I am  at  all  times  and 
will  call  me  immediately  with  your  message. 
If  you  need  to  speak  to  someone  right  away, 
touch  zero  to  tranter  to  my  secretary'.' 

DON!  FORGET  MOMl 

"This  is  Chip.  Please  ...0...  Hi,  Mom.  I've 
been  waiting  for  your  call.  How's  Europe? 
Thanks  for  remembering  my  birthday.  Sorry 
I missed  you.  but  I had  to  run  Some 
errands.  See  you  Thursday  at  the  airport'.' 

OUTGOING  MESSAGES 

"This  is  Joel's  computer  calling.  Just  a 
reminder  for  Lynne  and  Bonnie  — We  have 
a budget  review  tomorrow  morning  at  8.-00 
o'clock.  See  you  there'.' 


We  call  the  world’s  smartest 
answering  machine  “CAM!’  For 
Complete  Answering  Machine.  We  call 
ourselves  The  Complete  PC.  And  CAM 
is  just  the  beginning  of  a whole  line  of 
smart  products  designed  to  help  you  get 
more  from  your  personal  computer. 

You  should  call  (800)  634-5558 
today  for  the  name  of  the  CAM  dealer 
nearest  you. 

So  tomorrow,  you  can  give  your  old 
answering  machine  to  someone  who 
doesn’t  mind  annoying  people. 


ri-IECOMPLETEPC 

More  from  your  personal  computer 

521  Cottonwood  Drive  • Milpitas,  California  95035 
800  634-5558  • 408  434-0145  • FAX  408  434-1048 

C I9S7  by  nie  Complete  PC.  Inc.  Complele  Answenng  Machine,'*  CAM  '*  Irc  uademartu  of  llie  Compide  PC.  Ads  by  TRBA 
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■ DATAPBXs 


■ Of  the  systems  we 
examined,  the  Alliance 
ZSL  does  the  best  job  of 
reporting  system  status 
and  network  activity. 


system  status  and  network  activity.  A sta- 
tus screen — accessible  instantly  by  all  sys- 
tems connected  to  the  data  PBX — shows 
the  devices  named  on  the  network,  their 
status  (on-line/off-line),  and  any  connec- 
tions in  effect.  You  can  instruct  the  soft- 
ware to  create  a log  file  that  records  the  ac- 
tivity of  any  station.  The  log  file  presents 
raw  data  in  comma-delimited  ASCII  file 
format,  but  almost  any  database  manage- 
ment program  can  use  the  data  to  generate 
a sophisticated  report  of  network  activity. 

SETUP  One  of  our  experienced  techni- 
cians took  about  90  minutes  to  make  an  Al- 
liance ZSL  system  operational  with  four 
workstations.  This  time  included  naming 
the  nodes,  setting  passwords,  copying 
floppy  disks,  and  mnning  the  20-foot-long 
Alliance  ZSL  cables  to  each  PC. 

The  Alliance  ZSL's  software  iiKludes  a 
network  configuration  utility  that  makes 
setting  up  the  system  relatively  easy.  The 
manual  includes  clear  guidance  on  what 
speed,  wend  length,  and  other  parameters 
you  should  select  for  connecting  PC-com- 
patible systems. 

The  RJ-45  cabling  scheme  is  easier  to 
hook  up  than  the  traditional  DB-2S  con- 
nectors and  round  multiconductor  wire. 
The  familiar  click  of  the  connector  tends  to 
build  the  confidence  of  people  who  aren’t 
wiring  experts. 

PERFORMANCE  The  Alliance  ZSL 
System  lets  each  PC  address  the  switch  at 
maximum  practical  speed,  and  then  it  me- 
diates between  the  potentially  different 
speeds  of  the  ports.  Therefore  you  can  get 
very  different  results  moving  files  between 
two  ATs  connected  on  short  cables  and  op- 
erating at  115,200  bps  and  two  standard 


PCs  connected  over  long  cables  and  oper- 
ating at  19,200  bps. 

In  the  Alliance  ZSL  System,  the  CPU 
in  the  switch  does  not  monitor  the  data 
stream  looking  for  commands.  Because 
the  software  is  so  closely  tied  to  the  hard- 
ware, the  system  is  able  to  use  some  of  the 
RS-232C  signal  lines  to  get  the  attention  of 
the  switch’s  CPU,  instead  of  having  to 
send  special  commands  in  the  data  stream. 

Al^ough  the  Alliance  ZSL  data  PBX 
doesn’t  limit  the  transmission  of  program 
files  by  other  communications  software, 
its  software  can  lock  out  some  communi- 
cations programs  (like  the  EasyLAN  soft- 
ware). 

BOTTOM  LINE  The  Alliance  ZSL  is 
an  excellent  nimkey  solution.  Since  its 
hardware  and  software  are  so  tightly  inte- 
grated, it’s  primarily  for  PC-compatible 
connections.  The  Alliance  ZSL’s  expan- 
sion capabilities  should  appeal  to  manag- 
ers of  growing  or  changing  work  groups, 
and  its  software  should  appeal  to  those 
who  don’t  want  to  spend  time  program- 
ming before  getting  connected. 

DIGITAL  PRODUCTS  INC. 

NetCommander 

Digital  Products  sells  dedicated  printer- 
sharing devices  and  circuit-switched  sys- 
tems directly  and  through  several  large 
OEM  companies,  and  its  contribution  to 
the  data  PBX  market  is  NetCommander. 
The  system,  which  Digital  calls  a “sub- 
LAN,”  includes  a circuit  switch  and  con- 
nected nodes,  performs  file  transfer  and 
printer  sharing,  and  leaves  database  man- 
agement to  media-sharing  LANs. 

Physically.  NetCommander  is  a blue 
box  with  a few  switches  on  the  front  and  a 
number  of  connectors  on  the  back.  You 
can  place  the  19-inch-wide,  12-inch-deep, 
5Vi-inch-high  box  on  a shelf  or  mount  it  in 
an  equipment  rack.  NetCommander  is 
available  in  4-,  8-,  1 6-,  and  30-port  config- 
urations. and  you  can  order  a version  with 
all  serial  ports  or  one  with  some  parallel 
ports,  to  interface  with  printers.  We  tested 
the  16-pott  version,  called  the  NetCom- 
mander 16/250.  A small  blinking  light  on 
the  front  of  the  unit  monitors  its  CPU  and 
indicates  that  the  unit’s  processor  isn’t 
locked  up.  but  it  doesn’t  tell  you  anything 


about  data  flowing  through  the  data  PBX. 

Electrically,  NetCommander  uses  a Z- 
80  CPU  to  monitor  the  ports  and  to  make 
connections  among  them  on  request.  The 
amount  of  memory  in  the  machine  de- 
pends on  the  number  of  attached  ports,  but 
it  can  vary  from  250K  bytes  to  1 mega- 
byte. The  serial  ports  operate  at  speeds  of 
up  to  19,200  bits  per  second.  The  system 
has  slightly  more  than  I6K  bytes  of  perma- 
nent internal  programming  and  2K  of  bat- 
tery-backed erasable  RAM  for  customized 
options. 

CAPABaiTIES  Operationally,  Net- 
Commander excels  at  printer  sharing.  It 
can  store  up  to  64  print  jobs  in  a queue  that 
is  expandable  to  up  to  500K  bytes.  Many 
other  data  PBXs  will  do  little  more  than 
queue  your  call  for  connection  to  the  port 


HWFACT  FILE 


NetCommander 

Digital  Pnxiucts  Inc. 

108  Water  St. 

Watertown.  MA  02172 
(617)924-1680 

List  Prices:  NetCommander  4.  including 
25<)K  ILAM . 4 serial  ports.  Z-SO  CPU . Auto 
/n.vw//sortwaa*,  $1  .(>95.  NC  7.  including 
250K  RAM.  4 serial  and  3 par.illel  ports.  Z- 
80  CPU . Auto  Install  Hiftwarc  S 1 .495 . NC 

8.  including  250K  RAM.  8 serial  ports.  Auto 
/mr<i// software.  $1,695  (fw  RJ  cimnection). 
Si  .895  IforDB  connection).  NC  1616.  in- 
cluding 16K  RAM.  16  serial  ports.  Z-80 

CPU . Auto  Install  software.  $ ! .895  ( for  RJ 
connection).  $2,195  (for  DB  connection). 

NC  1(^250.  including  250K  RAM.  16  serial 
piwts.  Auto  Install  software.  $2,695  (for  RJ 
connection).  $2,950  ( fiK  DB  connection). 
.Software:  Auto  Install:  included  in  system; 
requires  256K  RAM.  DOS  2.0  iir  later:  not 
copy  [votocled  BlaM  Communications  vifi- 
ware:  S250  to  S5..5()().  depending  on  operat- 
ing system  the  softwaa*  is  translating  fn>m: 
requires  256K  RAM.  IX)S  2.0  or  later;  copy 
protected.  EasyLAN  networking  software; 

$ 100  per  disk;  requires  20K  RAM  per  satel- 
lite. hub  requires  the  total  amount  of  RAM  of 
each  satellite.  DOS  2.0  or  later;  not  copy  pro- 
tected. 

In  Short:  A powerful  kxd  for  work  group 
connectivity,  it  is  the  mi3st  flexible  and  full- 
featured  of  the  data  PBXs  we  reviewed,  but 
also  the  most  complex  to  set  up. 
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■ DATA  PBXs 


(lithe  NetCommafuler  unit  uses  aZ-KOCPU  to  monitor  the  ports  anti  make  connections  amonft 
them  on  request.  The  system  uses  .standard DB-25  connectors.  Digital  Products  markets  (2}  Server 
Technology’ 5 EasyLAN  software  to  allow  you  to  e.schannejllesamonfi  attached  computer  systems. 
The  company  also  provides  an  Auto  ln.stall  disk  to  make  setup  easier. 


the  printer  is  anached  to.  NetCommander 
allows  you  to  download  the  print  job  to  the 
circuit  switch  and  move  on  to  other  tasks. 
The  stored  program  in  NetCommander 
generates  banner  pages  between  print  jobs 
and  automatically  resets  the  printer  in  case 
a previous  application  sent  printer  setup 
codes  that  weren't  cancelled.  Since  the 
data  PBX  recognizes  an  end-of-job  code,  it 
knows  whether  it  should  send  a file  to  the 
printer — without  waiting  for  a time-out  or 
an  Endspool  command  like  some  other  so- 
phisticated media-sharing  networks  use. 

You  can  command  NetCommander  to 
connect  a workstation  to  a printer  port  by 
running  a DOS  batch  file  when  you  start 
the  word  processing  program,  by  manual- 
ly embedding  codes  in  the  print  job's  text 
header,  or  by  using  the  applications  pro- 
gram's printer  selection  menu. 

Instead  of  buying  a modem  for  every 
PC.  you  can  attach  two  or  three  modems 
(perhaps  more-expensive,  high-speed 
mtxlels)  to  ports  located  on  the  NeCom- 
mander,  NetCommander  passes  through 
control  signals  for  modems  that  require  the 
computer  to  control  RS-232C  pin  20  to 
hang  up. 

NetCommander  also  buffers  transmis- 
sions so  that  the  workstation  can  always 
address  the  switch  at  the  same  speed.  In 
other  words,  you  don't  have  to  use  one 
transmission  speed  to  control  the  switch 
and  then  change  speeds  to  work  through 
the  slower  modem.  The  circuit  switch  me- 
diates the  differences  in  speeds  internally. 

SOFTWARE  FOR  SWITCHES  While 
NetCommander  excels  at  sharing  modems 
and  printers,  it  also  does  a gotxl  job  of  al- 
lowing file  exchanges  among  attached  de- 
vices. Digital  Products  markets  EasyLAN 
software  from  Server  Technology  (see  PC 
Magazine,  Volume  6 Number  1 2.  for  a re- 
view of  EasyLAN).  The  EasyLAN  soft- 
ware uses  special  commands  similar  to 
DOS  commands  to  allow  access  to  the  disk 
drive  of  a PC  connected  through  a serial 
port.  The  software  sits  in  the  background 
mode  of  every  PC  on  the  circuit-switched 
network.  When  two  PCs  are  connected 
thrtiugh  the  data  PBX,  one  operator  can 
access  the  disk  drives  of  the  other  machine 
without  interrupting  or  needing  any  help 
from  the  second  operator. 

The  EasyLAN  software  also  allows 
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USE  THE  BRAINS  YOERlBM 
WASN’T  BORN  WITH. 


Right  at  your  fingertips  in 
CompuServe’s  IBM”  Forums. 

Our  IBM  Forums  involve  thousands 
of  users  worldwide  who  will  show 
you  just  how  easy  it  is  to  get  the  most 
from  your  IBM  and  IBM  compatibles. 

The  IBM  New  Users  Forum  lets 
you  ask  basic  questions  of  PC 
experts.  The  IBM  Junior  Forum 
is  perfect  for  PCjr*  users.  Trade  tips 
with  other  IBM  PC  and  AT  users  in 
the  IBM  Software  Forum.  Ask 
questions  and  get  answers  directly 
from  the  manufacturers  in  the  PC 
Vendor  Support  Forum.  And  if  you’re 
looking  for  a PC  Bulletin  Board,  visit 
the  IBM  Communications  Forum. 

Or  try  the  IBM  Hardware  Forum  for 
discussions  on  hardware  topics 
and  product  updates. 

Easy  access  to  free  software, 
including  free  uploads. 

You  can  easily  download  first-rate, 


non-commercial  software  and  utility 
programs.  Upload  your  own  pro- 
grams free  of  connect  time  charges. 
And  take  advantage  of  CompuServe’s 
inexpensive  weeknight  and  weekend 
rates,  when  forums  are  most  active 
and  standard  online  charges  are 
just  IOC  a minute.  You  can  go  online 
in  most  areas  with  a local  phone  call. 
Plus,  you’ll  receive  a $25.00 
Introductory  Usage  Credit  when 
you  purchase  your  CompuServe 
Subscription  Wt. 

Information  you  just  can’t  find 
anywhere  else. 

Use  the  Forum  Message  Board 
to  send  and  receive  electronic  mes- 
sages. Join  ongoing,  real-time 
discussions  in  a Forum  Conference. 
Communicate  with  industry  experts, 
including  the  programmers  who 
write  your  favorite  programs.  Search 
Forum  Data  Libraries  for  non- 
commercial software  and  shareware. 


Enjoy  other  useful  services  too, 
like  electronic  editions  of  popular 
computer  magazines. 

All  you  need  is  your  IBM  computer 
or  IBM  compatible  computer  (or 
almost  any  other  personal  computer) 
and  a modem. 

To  buy  your  Subscription  Kit, 
see  your  nearest  computer  dealer. 
Suggested  retail  price  is  $39.95. 

To  receive  our  free  brochure,  or  to 
order  direct,  call  800-848-8199  (in 
Ohio  and  Canada,  call  614-457-0^2). 
If  you’re  already  a CompuServe 
subscriber,  type  GO  IBMNET  (the 
IBM  Users  Network)  at  any ! prompt 
to  see  what  you’ve  been  missing. 

CIRCLE  226  ON  READER  SERVICE  CARD 

CompuServe* 

Information  Services.  RO  Box  20212 

5000  Arlington  Centre  Btvd.  Columbus.  Otwo  43220 

800-848-8199 

In  Ohio,  can  614-457-0e02 
An  H&R  Block  Company 


■ DATAPBXs 


PCs  attached  to  the  data  PBX  to  share 
printers  attached  directly  to  the  PC  instead 
of  to  the  data  PBX  switch.  This  type  of  re- 
source-sharing  adds  flexibility  to  a work 
group  system. 

SETUP  NetCommander  has  many  ca- 
pabilities. and  once  it  is  set  up  it  is  nearly 
invisible  to  workstation  users.  Setting  it 
up,  however,  is  hardly  the  intuitive  task 
that  its  advertising  proclaims. 

NetCommander’ s owner  manual,  in- 
stallation and  reference  manual,  and  appli- 
cations guide  are  detailed  publications 
with  indexes,  glossaries,  examples,  and 
diagrams.  To  get  the  full  benefit  of  the  sys- 
tem, you  need  to  understand  the  material  in 
all  three  documents. 

Digital  Products  provides  an  Auto  In- 
stall floppy  disk  designed  to  make  setting 
up  the  system  easier.  The  disk  holds  a se- 
ries of  batch  files  that  send  commands  to 
the  switch.  The  concept  is  that  you  select 
the  task  to  be  done  and  then  use  a menu  to 
call  the  batch  job  to  do  it.  The  problem  is 
that  you  have  to  know  a great  deal  about 
the  system  (if  ports  are  DTE  or  DCE,  if 
graphics  characters  are  used,  and  so  forth). 
Then  you  have  to  communicate  what  you 
know  to  the  batch  files  so  that  they  can 
send  it  to  the  switch.  Our  experience,  con- 
firmed by  those  we  talked  to  who  use  large 
NetCommander  systems,  is  that  it  is  easier 
for  someone  with  basic  programming 
skills  to  enter  the  commands  into  the 
switch  directly. 

You  can  use  Qmodem  shareware,  or 
other  communications  programs  such  as 
PC-Talk  or  Crosstalk,  to  turn  a PC  into  a 
terminal  able  to  communicate  with  the  cir- 
cuit switch. 

You  program  the  switch  itself  by  using 
a series  of  relatively  simple  commands. 
You  get  the  attention  of  the  switch  by  send- 
ing two  tilde  ( - ) characters  (ASCII  code 
126).  Sending  a command  such  as  --S 
(Status)  to  the  switch  causes  it  to  display 
the  port’s  current  connection  status.  The 
- -D  (Download)  command  tells  the  data 
PBX  to  prepare  to  receive  a string  of  pa- 
rameters describing  the  configuration  a 
port  should  take. 

Port  configuration  variables  include  se- 
curity passwords  that  allow  you  to  limit  ac- 
cess to  a port  or  to  prevent  certain  combi- 
nations of  port-to-port  connections. 


Another  important  parameter  is  the  selec- 
tion of  the  graphics  option  on  a port.  The 
graphics  option  tells  the  ptrx:essor  in  the 
NetCommander  to  stop  monitoring  the 
line.  This  permits  transparent  binary  trans- 
mission of  files  (instead  of  using  ASCII) 
and  eliminates  any  possibility  that  the  Net- 
Commander’s  CPU  will  respond  to  char- 
acters not  intended  for  it.  You  need  to  use 
the  graphics  option  if  you  use  a communi- 
cations program  like  Qmodem  or  the  Easy- 
LAN  package  to  move  binary  data  through 
the  data  PBX. 

OPERATION  After  the  switch  is  pro- 
grammed, you  give  each  port  a unique 
name  appropriate  to  its  use.  Ports  could  be 
called  John,  Harry,  and  Fred  or  shipping, 
warehouse,  and  accounts  payable.  At- 
tached printers  can  be  called  laser.  LQ,  or 
any  name  that  makes  sense  to  system  us- 
ers. You  can  either  give  each  user  batch 
files  that  transmit  the  appropriate  call  setup 
directions  to  the  switch  or  let  him  type  in 
the  tilde  character  and  an  appropriate  port 
name.  The  NetCommander  program  is 
case  sensitive,  so  you  should  give  the 
switch  all  logical  combinations  of  upper- 
and  lowercase  letters,  using  names  such  as 
LASER.  Laser,  and  laser. 

After  it  receives  the  request  for  connec- 
tion, NetCommander  either  connects  the 
ports  or  sends  back  one  of  several  mes- 
sages stating  that  the  port  is  busy  or  un- 
available. Aside  from  this  interaction,  the 
.switch  is  literally  invisible  to  the  people  us- 
ing it  for  connections. 

PERFORMANCE  NetCommander  is 
the  type  of  system  that  uses  data  paths 
through  the  switch  to  connect  the  ports. 
Therefore,  the  total  capability  of  the  sys- 
tem to  pass  data  is  divided  among  the  data 
paths  established  at  any  one  time. 

The  throughput  of  NetCommander  is 
over  50K  characters  per  second.  Accord- 
ing to  the  manual,  the  average  throughput 
varies  slightly  with  the  number  of  sessions 
NetCommander  is  handling.  With  three  si- 
multaneous data  paths  established  (six  sta- 
tions communicating),  the  average 
throughput  is  approximately  2.000  cps.  In 
general  terms,  this  rate  is  equivalent  to  a 
transmission  speed  of  about  16,000  bps. 
Because  parallel  printer  ports  operate  at 
over  30.0(X)  bps,  tunning  a parallel  printer 
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This  chart  is  designed  to  help  you  select 
from  among  the  many  information-transfer 
and  resource-sharing  alternatives.  As  you 
can  see  on  the  chart.  If  all  you  really  need 
to  do  is  exchange  files  or  share  printers, 
then  you  should  consider  devices  such  as 
PBXs  and  patch  boxes.  If  your  organiza- 
tion has  not  already  invested  heavily  in 
PCs  or  DOS  programs,  then  a minicom- 
puter might  meet  your  needs  more  eco- 
nomically. But  if  you  want  many  users  to 
share  data  files  simultaneously  under 
DOS,  a LAN  may  be  the  best  alternative. 
Once  you've  decided  on  a LAN.  the  need 
for  station-to-station  resource  sharing  and 
other  factors  will  influence  your  network 
purchasing  decision. 

Because  manufacturers  include  many 
different  features  in  their  networks,  some 
products  will  not  fit  neatly  into  one  decision 
box  in  this  guide.  You’ll  also  find  that  the 
lack  of  differentiation  between  LANs  is  be- 
coming as  large  a problem  in  the  LAN  in- 
dustry as  the  lack  of  standards  was  2 years 
ago.  But  overlapping  features  and  techni- 
cal similarity  between  networks  are  good 
news  for  potential  buyers.  ’They  will  let  you 
concentrate  on  more-traditional  factors 
such  as  dealer  support  and  price  instead 
of  on  more-technical  considerations. 

Reviews  originally  appeared  in 
PC  Magazine: 

• Volume  5 Number  21 

• Volume  5 Number  22 

• Volume  6 Number  1 

• Volume  6 Number  2 

• Volume  6 Number  3 

A Volume  6 Number  4 

A Volume  6 Number  6 

A Volume  6 Number  7 

A Volume  6 Number  10 

A Volume  6 Number  11 

■ Volume  ( Number  12 

■ Volume  0 Number  13 


PC  MAGAZINE  m JULY  1987 
368 


D«taPBX 


■ Avatar  Technologies'  Alliance  ZSL  System 
■ Digital  Products'  NetCommander 
I Newbridge  Networks'  lOOSMalnStreet  Data  Controller 


Disk  cartridge  1 

Voice>and'data 

exchange  1 

PBX 

A Corvus  Diskless  PC  Workstation 
> Kimtron  Satellite  Diskless  PC  Intelligent  Workstation 
▲ NCR  3390  Workstation 
A Pure  Data  LANmark  Network  Workstation 
A Racore  PC  AT-Compalible  Diskless  Workstation 
A 3Com3Stalion 


Cluetwrwd  CPU  tyetwms 


A Alloy  Plus4 
A NorthStar  Dimension  300 
A Our  Business  Machines' OA-Link 


I Applied  Knowledge  Groups'  The  Knowledge  Network 
■ IDEAssociates'  IDEAshare 

■ Server  Technology's  EasyLAN 

■ The  Software  Link's  LANLink 


lia•sh•ril 


• Gateway  Communications' G NET 
• Novell's  NetWare  S Nel 
• Proteon's  ProNET-10 
• Standard  Microsystems  Corp.'s  ARCnet 
• Teias  Instruments'  Business-Pro  LAN  Server 
• Tallgrass  Technologies  Corp.'s  LanCourier 
A Orchid  Technology's  PCnet 
A 3Com  Corp.'s  Token-Ring 
A 3Com  Corp.'s  Ethernet 
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■ DATAPBXs 


through  NetCommander  degrades  other 
activities  such  as  file  transfers  that  may  be 
going  on  at  the  same  time. 

Our  experience  showed  NetCom- 
mander can  handle  any  tasks  appropriate 
for  circuit-switched  systems  in  a work 
group.  But  before  you  attach  dozens  of 
PCs  and  printers  to  NetCommander,  con- 
sider how  heavily  you  will  use  them  and 
what  tasks  they  will  be  doing.  That  assess- 
ment will  give  you  a better  idea  of  what  to 
expect  in  total  system  performance. 

BOTTOM  LINE  Once  you  get  to  know 
NetCommander,  you’ll  like  it.  The  system 
is  the  most  flexible  and  full-featured  of  the 
data  PBXs  we  reviewed,  but  it  is  also  the 
most  complex  to  set  up.  NetCommander  is 
a powerful  tool  for  work  group  connectiv- 
ity, but  plan  on  spending  at  least  2 full  days 
reading,  planning,  and  programming  to 
get  it  operating. 


NEWBRIDGE  NETWORKS  INC. 

lOOSMainStreet  Data 
Controller 

The  term  data  controller  is  yet  another  de- 
scription of  a data  PBX.  Newbridge  Net- 
works markets  two  data  controllers;  the 
lOOSMainStreet  Data  Controller,  with 
eight  serial  ports,  and  the  l032MainStreet 
Data  Controller,  with  eight  serial  ports  and 
a card  nest  for  six  cards. 

We  looked  at  the  lOOSMainStreet  Data 
Controller,  a small  flat  box  with  four  DB- 
25  connectors  for  RS-232C  cables  on  each 
of  two  sides.  Except  for  an  AC  pilot  light, 
the  lOOSMainStreet  has  no  indicators.  The 
only  switch  is  an  on/off/reset  switch, 
which  you  shouldn’t  need  to  use  after 
you’ve  set  up  the  system. 

The  lOOSMainStreet  gets  its  power 
from  a wall  socket  transformer.  You  can 
mount  it  in  a closet,  under  or  alongside  a 
desk,  or  in  any  other  place  where  you  can 
comiect  the  cables  to  it.  You  can  connect 
the  eight  ports  on  the  lOOSMainStreet  to 
PCs,  printers,  modems,  plotters,  and  other 
devices  with  a serial  interface. 

The  lOOSMainStreet  uses  customized 
LSI  chips  and  a controller  to  make  its  data 
connections.  A program  stored  in  ROM 
responds  to  commands  from  a terrninal  or 
PC  that  activates  the  “console”  mode. 


CAPABILITIES  The  lOOSMainStreet 
comes  with  custom  RAM-resident  soft- 
ware that  allows  users  to  select  functions 
from  a display  of  sliding  and  pull-down 
menus.  You  can  use  the  menu  to  select 
equipment  (such  as  printers,  plotters,  and 
modems)  and  functions,  including  file  ex- 
changes with  the  machine  at  the  other  end. 

You  can  assign  several  levels  of  securi- 
ty to  the  ports  on  the  lOOSMainStreet.  To 
prevent  unauthorized  users  of  a node  from 
getting  into  the  system,  you  can  program 
the  lOOSMainStreet  to  request  a password 
when  a station  first  makes  contact.  It  can 
also  request  additional  passwords  when  a 
user  m^es  a request  to  be  connected  with 
specific  ports.  This  feature  can  restrict  the 
use  of  equipment  to  specific  individuals, 
regardless  of  what  node  they  are  using  to 
contact  the  switch. 

'The  l(X)8MainStreet  is  not  limited  to 
using  its  own  software.  When  we  ran  the 
data  PBX  with  the  EasyLAN  software,  it 
worked  well.  Similarly,  you  can  use 
Crosstalk  or  other  communications  soft- 
ware, instead  of  the  software  Newbridge 
supplies,  to  exchange  files  or  control  a nK>- 
dem  through  the  lOOSMainStreet.  This  ca- 
pability might  be  particularly  useful  if  you 
are  using  a modem  attached  to  the  data 
PBX  to  call  a host  computer  and  you  want 
to  take  advantage  of  the  script  files  avail- 
able in  modern  communications  pro- 
grams. 

Setup  The  lOOSMalnStreet  is  less 
flexible  in  its  treatment  of  printers  than 
NetCommander,  but  it  is  also  easier  to  pro- 
gram for  the  functions  it  does  perform.  Its 
ease  of  programming  is  slightly  offset  by 
the  possible  need  to  physically  configure 
Jumpers  on  the  system  board.  Each  port 
has  six  sliding  block  Jumpers  used  to  adapt 
the  port  for  the  RS-232C  signaling  of  the 
attached  devices.  You  must  decide  if  de- 
vices operate  as  data  terminal  equipment 
or  data  communications  equipment  and 
what  RS-232C  lines  they  use  for  control.  If 
the  Jumpers  aren’t  set  correctly,  some  sys- 
tems will  not  communicate  with  the  data 
PBX.  So  although  it’s  not  difficult  to  set  up 
the  lOOSMainStreet,  anyone  who  isn’t 
comfortable  changing  Jumpers  on  a circuit 
board  or  familiar  with  RS-232C  wiring 
might  be  challenged  by  the  task . 

You  access  the  console  mode  of  the 


switch’s  ROM  software  by  using  a special 
password.  The  password  allows  the  sys- 
tem administrator  to  configure  and  main- 
tain the  network. 

The  administrator  configures  each  port 
individually  through  the  Set  command. 
The  dozen  or  more  options  that  the  Set 
command  can  configure  include  the  speed 
of  the  port,  the  ability  to  queue  on  calls  to 
busy  ports,  limitations  on  initiating  and  re- 
ceiving calls,  the  amount  of  time  a connec- 
tion can  be  inactive  before  it  is  dropped, 
and  transparent  operation. 

The  transparent  operation  option  makes 
the  controller  transparent  in  the  data 
stream.  The  administrator  selects  this  op- 
tion when  a port  is  used  to  pass  binary  data 
files  using  programs  like  the  EasyLAN 
software  or  when  an  ASCII  file  has  many 
embedded  control  codes.  Making  the  con- 
troller transparent  prevents  it  from  reacting 
to  control  codes  or  other  sequences  in  the 
data  files  being  transferred. 

The  lOOSMainStreet  can  automatically 
adjust  to  the  speed  of  an  attached  device 
within  the  limits  of  300  to  2,400  bits  per 
second.  This  feature  is  particularly  useftil 
when  you’re  using  dial-in  modems  that 
might  operate  at  different  speeds,  depend- 
ing on  factors  such  as  the  quality  of  the 
lines  and  the  capabilities  of  the  caller’s  mo- 


F A C T 


FILE 


l008MaifiStreet  Data  C'ontroller 
Newbridge  Netwiifks  Inc. 

1 3873  Hark  Center  Rd . 

Herndon.  VA  22071 
(703)  834-3«X) 

List  Price:  KXIKMainStrect  Data  C'ontndicr. 
including  H serial  pixts.  EtisyStrea,  $l  .099, 
l032MainSlrcet  DataCixitmller,  including  8 
serial  pons,  card  nest  for  6 cards.  EasyStreei. 
S 1 .850.  Bach  additkmaJ  1032B  8-pon  card 
for  1032MainStreei  Data  Controller,  $740. 
.Software:  EtLsySireet.  included  in  system; 
requires  70K  RAM.  IX)S  2.0  or  later,  not 
copy  pnxected. 

In  Slwrt:  A small  hut  powerful  data  PBX 
that  can  make  four  connections  between  eight 
niKlcs  at  a time.  The  casy-Uvusc  software  is 
elTeclive  but  prohihiLv  wildcard  transfers.  The 
system  permits  use  of  other  programs  such  as 
l^syLAN  softwaie  for  sharing  disk  drives. 
OfCX  I m2  ON  HEADfcR  SEHVICt  CARO 


PC  MAGAZINE  ■ JULY  1987 
370 


r*-  i-v  h: 


And  you  o«t  th«  completo  ftoxlbtlllv 
noeded  k>  create  protoaMonol' 
looking  tom. 


Now  you  con  run  text  around 
grapMcs  ptoced  anywt>e(e  In 
me  text. 


liRret  Publisher 


kute  on  MM  PC  ortd  ujiiiputtotet. 


First  Publisher 
gives  you 
a variety 
of  output 
others 
can't  match. 


T 


wim  up  to  tour  dWerent  column* 
perpoge. 


grophtof  trom  popular 'polnr 
ptogrorm  or  draw  your  own. 


If  you  want  to  produce 
impressive  documents, 
First  Publisher  Is  the  best 
place  to  start.  Because 
no  other  program  lets 
you  do  so  much,  so  easily 
—for  so  little  money. 

With  First  Publisher,  you 
can  create  everything 
you  see  here.  The 
competition  can’t  even 

▼ 


YOU  con  even  run  text  ocroH  Itw 


Ftnt  Publlihef  teto  you  put  dltorenl 
number*  ol  coluim*  on  dMerent  port* 
oimepoge. 


come  ciose.  But,  even 
though  First  Pubiisher 
gives  you  more  options, 
ifs  refreshingly  easy  to 
use.  Our  manual  in- 
cludes design  tips  and 
templates  so  you  can 
create  professioiKil-look- 
ing  output  from  the  very 
start.  Everything  appears 
on-screen  exactly  os 


ft 


HeUo.  InKo.  =:*  100X0.  rr 

helo,  hello.  Amtfx 

HeUa. 

hcUo.S“*  r “ 


tMk\ 

WKLCOMK 

OP*.  Ik 

SaUa 
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ewiu. 


;:r'Haio.i)auk,  sr 

H€§o. 

kdu,  helo 

HCIQ.SL  m.  Hello,  hello, 
'S:  Hello,  hello,  ^ 


Yto  tmoothed  out  the  *|oggte*.*  tor 
hlglvretokition  doMrtoIrlx  graphics— 
or  use  the  loser  option  tor  300  ^ text. 


Fksl  Publisher  let*  you  choose  horn 
60  fonts— 14  typetoce*  In  o variety 
el  styles  orsd  sbei 


you’ll  see  It  at  print  time 
(WYSIWYG).  And  you  can 
enter  text  directly  or 
import  it  in  ASCII  from 
any  word  processor.  So 
start  with  the  desktop 
publisher  that  puts  you 
ahead.  Because  with 
First  Publisher,  there's  just 
no  competition. 


>toluable  rebate  couporw  toskte  box  tor  Epson  EX-aoO,  CX-1000  ortd  IX-2S00;  Orchkft  Thiytorbo  206  ortd  EcceO  cards:  Video  Seven  VEGA  Deluxe  Enhartced  Graphics  Adopters;  ar>d  the  LOGdECH  Mouse. 
01907  Solhmre  PubHshtog  Cerperolton,  1901  lortdlrtgs  Dr..  Ml.  >Aew.  CA  94039-7210. 
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[T^  Newbridge  Networks’  lOOSMainStreet  Data  Controller 
I it  11  Star  Ibpology  (Media:  RS-232C  cable) 


Worfctlation 

n 

Workslalion 

1 □ 

1 

1 

1 □! 

(I)  the  lOOSMainStreet  Data  Controller  has four  DB-25  connectors  for  RS-2J2C  cables  on  two  of 
its  sides.  You  can  connect  the  eight  ports  to  PCs.  printers,  modems,  and  other  serial  devices.  The 
lOOSMainStreet  uses  customized  LSI  chips  and  a controller  to  make  its  data  connections.  The  PBX 
has  a program  stored  in  ROM  that  responds  to  commands  from  an  attached  workstation . The 
system  also  comes  with  (2)  custom  RAM -resident  software  that  allows  you  to  select functions  from 
a menu  display. 


dem.  Since  the  l(X)8MainStreet  doesn't 
mediate  between  different  equipment 
speeds  above  2,400  bps,  you  must  set,  at 
each  end,  the  specific  speed  for  faster  file 
transfers  between  PCs. 

The  lOOSMainStreet’s  easy-to-read 
manuals  (one  for  the  switch  and  one  for  the 
software)  don’t  include  a glossary  or  an  in- 
dex, but  they  have  several  appendixes  with 
useful  data.  The  generic  descriptions  of 
DTE  and  DCE  connectors  are  clear,  but  a 
few  pages  listing  the  features  of  specific 
equipment  would  be  useful. 

The  EasyStreet  communications  soft- 
ware is  a “point  and  shoot”  program  that 
works  reliably.  You  can  initiate  a connec- 


tion with  another  node  on  the  switch 
through  the  program  and  then  pop  it  out  of 
the  way  so  that  you  can  run  terminal-emu- 
lation software.  Hitting  the  Right  and  the 
Left  Shift  key  at  the  same  time  (although 
you  can  change  the  key  assignments  if  you 
like)  will  call  the  program  while  you  are 
creating  a spreadsheet  or  text  document, 
and  this  will  direct  the  output  of  your  serial 
port  to  a specific  printer. 

Our  only  complaint  about  the  program 
is  that  the  file  transfer  commands  in  Easy- 
Sireet  don't  accept  wildcard  (*  and  ?)  com- 
mands. To  transfer  a series  of  related  files, 
you  have  to  type  the  exact  name  of  each 
file  and  repeat  the  process  many  times. 


E D I T O R ’ S 
C H O I C E 


• Alliance  ZSL  System 


While  arty  of  these  systems  is  a good 
choice  for  work  group  cotmectivity, 
the  Alliance  ZSL  System  gets  our 
nod  for  its  power  and  its  easy-to-use 
software.  The  AUumce  switch 
moves  data  at  high  speeds,  and  the 
software  does  an  excellent  job  of ac- 
cepting directions  and  carrying 
them  out  while  you  do  something 
else.  The  tight  integration  between 
the  software  and  the  switch  might 
interfere  with  some  other  communi- 
cations programs,  but  the  capabili- 
ty o/ the  integrated  system  is  excel- 
lent. Unique  features  such  as  an 
activity  log  file,  bulletin  board,  ard 
peer-to-peer  messaging  make  this 
system  especially  useful for  improv- 
ing work  group  productivity. 


PERFORMANCE  The  lOOSMainStreet 
can  move  data  at  speeds  of  up  to  I9,2(X) 
bps.  In  our  tests  the  throughput  of  one  con- 
nection did  not  degrade  as  we  made  other 
connections  and  moved  data  through 
them.  The  system  made  connections 
quickly,  and  the  software  in  the  switch  per- 
formed reliably. 

The  technical  staff  at  Newbridge  Net- 
works says  that  the  lOOSMainStreet  has  a 
data  bandwidth  of  200,000  bps.  In  theory, 
you  can  route  up  to  ten  simultaneous  con- 
nections at  19,200  bps  through  the  switch 
without  any  degradation  occurring. 

BOTTOM  LINE  The  lOOSMainStreet 
is  a small  but  powerful  data  PBX  that  can 
make  four  connections  between  eight 
nodes  at  a time.  Its  pop-up  software  is  easy 
to  use  and  effective  (except  for  wildcard 
transfers),  and  it  can  use  other  programs 
such  as  the  EasyLAN  software  for  disk 
drive  sharing.  The  lOOSMainStreet  offers 
an  effective,  low-cost  answer  to  work 
group  connectivity  problems.  SS 


Frank  J.  Derfler,  Jr.,  is  a contributing  edi- 
tor of  PC  Magazine. 
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THE  OLDEST  COMPUTER  DEALER  IN  THE  SOUTH 

—COMPLETE  SYSTEMS  SHIPPED  OVERNIGHT!— 


1-800-241-0286 


Personal  Computer  Centers 


1485  Northeast  Expressway.  N.E. 
Atlanta.  GA  30329 


INFORMATION 


OVER  3 MILLION  DOLLARS  IN  INVENTORY  AND  THOUSANDS  OF  DIFFERENT 
PRODUCTS  IN  STOCK.  CALL  FOR  OUR  FREE  CATALOG. 


|l-404-634-5995 


SYSTEMS 


. IBM  PS/2  SYSTEM  50—20  MB.  Hard  Disk.  1MB 
Ram $2995 

• AST  PREMIUM  286  MODEL  80-1. 2MB  Drive.  512K  $1649 

• IBM  PS/2  SYSTEM  80—80386  Processor,  44MB 

Hard  Disk $6299 

• AT&T  6300-(2)  360K  Floppies.  640K.  Mono  Monitor 

DOS $1599 


• TURBO  XT-360K  Floppy.  20MB  Half-Height,  Ser/Par/Clk 

$995 

• TOSHIBA  3100  LAPTOP-360K  Floppy,  10MB  Hard  Disk 

w/Plasma  Screen $3295 

CALL  FOR  OUR  UNADVERTISED  SYSTEM  SPECIALS!!! 


MONITORS 


. MITSUBISHI  DIAMOND-SCAN— IBM  PS  2 Com- 
patible. High  Resolution  EGA  . .NEW!! S589 

> NEC  MULTISYNC  EGA $595 

> MITSUBISH1 1409  Color  Monitor S359 

« PGS  HX-12  & HX-12E  Color  Monitors CALL 

« PGS  MAX-12E  MONITOR 

(770  X 350  Res  w/Enhanced  Capability) $169 

. AMDEK  41 OA/41 OG/41 OW  (720  x 350  Resolution) 

w- Flat  Screen— NEW!! $179 

• SAMSUNG  TRUE  MONOCHROME 
(720  X 350  Resolution)  $89 


PRINTERS/PLOTTERS 


- AST  /QUADRAM  LASER  PRINTER  CALLI 

i OKIDATA  LASER  LINE  6— (w512K  print  buff-| 

er) SI  949 1 

BROTHER  TWINWRITER 

(Daisy  Wheel  & 9 Pin  Dot  Matrix) $8951 

EPSON  FX-286e  & FX-86e  NEW  LOW  PRICE  | 
BROTHER  1409 

(9  Pin  Dot  Matrix  Narrow  Carriage) $359 1 

TOSHIBA  321/341/351  MODEL  2 

(24  Pin  Printhead) CALL] 

■ HEWLET  PACKARD  7550A 


(8  Pen/31.5  IPS/10"  x 16"  Plot) $3199 1 

• HOUSTON  INSTRUMENTS  DMF 


/IP42 


(1  Pen/3  IPS/20"  x 32"  Plot) $29951 


SOFTWARE 


BOARDS 


DRIVES 


$399 

$69 


$69 


CALL 

$89 

$29$ 

$269 


' ASHTON  TATE  dBase  III  Plus 
> BORLAND  LIGHTNING 
' BORLAND  PROLOG 
Artificial  Intelligence) 

BORLAND  SIDEKICK 
(Non  Copy  Protected) 

BORLAND  REFLEX 
MULTIMATE  ADVANTAGE 
■ MICROSOFT  WORD 
’ WORDPERFECT  (New  Version')  w/ 

Spelchecker  $239 

MECA  MANAGING  YOUR  MONEY 
(w/  87  Tax  information  $119 

MICROSTUFF  CROSSTALK  XVI  $ 99 

SUBLOGIC  JET  SIMULATOR  $ 35 

HARVARD  PERSONAL 
PUBLISHER  $499 

SOFTWARE  PUBLISHING 
Professional  Senes  FROM  $149 


• HAYES  1200B  w/o  Software  $325 

• HAYES  COMPATIBLE  INTERNAL 

1200  Baud  with  Comm  SW  $139 

• QUADRAM  EGA  PROSYNC  CARD  $389 

• HERCULES  COLOR  CARD  $159 

• HERCULES  GRAPHICS  PLUS  $199 

• HERCULES  Compatible  Monographics 

Card  w/Paraltel  . $139 

• INTEL  Above  Board/AT  w/l26K 
Expandable  to  1 5 MB  W P/S.  $369 

• A^  SIXPAK  PREMIUM 

W/256K  Expandable  to  2 MB  S/P/C  $199 

• FAC  I/O  CARD  SERIAL/ 

Parallel/Cook/Game  Port  $109 

• INTEL  INBOARD  386  AT 

Turn  Your  AT  into  a 386  NEW! 

• PARADISE —Here.  Compatible  CGA 

EGA  . ..  NEW! 


NEW! 


$995 


» 20MB  HALF  HEIGHT  $395 

> 30  MB  VOICE  COIL  FAST  ACCESS  $695 

• PRIAM  40MB— 

Very  high  speed 

> PRIAM  40MB  AT 
<29  Millisecond  Access  Time) 

» PRIAM  60MB  AT 
(19  Millisecond  Access  Time) 

• FILECARD  30MB  Hard  Card 

• TANDON  21MB  Business  Card 

> PLUS  DEVELOPMENT  20MB 
Hard  Card  (Thin) 

> INTERNAL  TAPE  DRIVES 

from  10  to  40MB  FROM  $259 


$1295 

NEW 

$479 


CALL 


CALL  FOR  OUR 
COMPLETE  CATALOG 


III! 


Illll 


ill! 


lull 


Illll 


CIRCLE  49b  ON  RE  AOtR  SERVICE  CARD 


I 


camPAa 


iATbT  authorized 

DEALER 


Compaq  products  available 
in  retail  stores  only 


visit  our  showrooms  in 

ATLANTA,  CHARLOTTE, 
DURHAM,  a RALEIGH 


as. 


lO  Megof^z 


Monographics  Combo  $199  AT  Hard  Drives 


This  All-American  10MHz  system  features  an  Intel  80286 
processor  with  1024KB  RAM  on  the  motherboard.  A 
clock/calendar  with  battery  backup,  enhanced 
101 -Key  keyboard  and  195  watt  power  supply 
switchable  between  110V/220V  makes  up  our 
best  to  you.  We  otter  48- hour  extended 
burn-in  testing,  a full  one  year  warranty, 
FCC  class  B approydl  and 
complete  documentation. 


U.S.-286/ 10MHz  Base  System  $73 

With  1 2MB  Roppv  Drive  ond  Floppy/Hard  Drive  Controller  $ 1 029 


EGA  Combo  $579 

Compliment  our  US-206/ 10  with  a big 
screen  14"  high  resolution,  nonglare 
color  display  that  boasts  EGAand 
color  compatibility  Crisp  text  and 
vivid  color  spring  to  life  when  used 
with  our  enhanced  graphics  adapter 
video  card  which  features  easily 
accessible  mode  switching  and 
256KBdisplayRAM 


Other  Available  Items: 

• 60MBTapeBackupForTheUS-286  S759 


• 2400  Baud  Internal  Modem  $239 

• 1200  Baud  Internal  Modem  $99 

• AT  Floppy  Drive  $109 

• I/O  Expansion  Card  $79 


United  Solutions 

1107  Main  Street 
Georgetown,  Texas  78626 


1-800-548-8789 
In  Texas:  5 1 2-258*994 1 
lech  Support  512-258-3588 


A high  resolution  monochrome 
grophics  (720  X 348  pixels)  adapter 
card  with  printer  port  teamed  with  a 
rx)nglare.  12"  flat  screen  mono- 
chrome monitor  gives  you  precise 
viewing  with  less  distortion  Themoni- 
tor  also  comes  with  the  newest  tilt  and 
swivel  base  allowing  you  full  range  of 
motion  for  your  comfort 


20MB— Seagate  65ms  Seek  Tirrre  $295 

30MB— Seagate  40ms  Seek  Tirrte  $569 

40MB— Seagate  40ms  Seek  Time  $585 

Partitioning  software  included 
80MB— Seagate28msSeek  Time  $946 

Partitioning  software  included 


1 -Year  Warranty 

30-day  money-back 
guarantee. 


Samsung  Monitor 


□ 


Rat  screen  tilt  & swivel 
base  MDA,  MGA,  EGA 
compatible 

$109 


Amdok  Monitor 


Amdek  310A:  MDA.  MGA. 
MEGA  compatible 


$159 


AT  MinIScribes 


The  Nationally  recognized  name  for 
hard  drives— MinIScribe.  Both  with  28ms 
average  seek  time.  One  year  warranty, 
low  power  consumption. 


40MB-$595 


70MB-$895 


Princoton  Monitor 


NEC  Monitor 


ScrlbeCords 


Hard  drive  on  a cdrd . Shock  mounted 
fast  access  time  fixed  disk  with 
surface  mount  technology. 


HX12E  CGA  & EGA 
compatible 


13"  display  CGA.  EGA.  & 
EEGA  compatible 


$539 


$599 


20MB-$459 


30MB-$499 


Epson  Printers 


EX-800 

$499 

EX- 1000 

$599 

LX-800 

$199 

LQ-800 

$439 

FX-86E 

$369 

LQ-1000 

$669 

FX-286E 

$499 

LQ-2600 

$999 

Okldota  Printers 


192+  80  col 
dotmatrix  with 
graphics  ca- 
pability. 180 

cps.  $365 


193+  wide  carriage  version,  132 
column.  180  cps.  $549 


XT  MinIScribes 


Kits  Include  controller  card, 
mounting  hardware,  cables 
and  instruction  manual. 
Both  wtth  85ms  access  time . 


20MB-$339 


30MB-$419 


HP  LaserJet  II 
and  Plotters 


Memory 


Chips 

Co-Processor 


Monograph  Ics  Card 


HP  LaserJet 

Series  11  printer  $1995 
HP  7440  Color  ^ 

Pro  Plotter  $999 
HP7475Plolter  $1395 


1 ' 

64K  (120ns) 

$15 

8087-3 

$129 

64K(  150ns) 

$9 

8087-2 

$159 

256K(120ns) 

$35 

80287 

$219 

256K(  150ns) 

$29 

80287-8 

$269 

Hercules  compatible  monochrome  graphics  wltt 
parallel  port.  MDA,  & MGA  compatible  text  80  X 25 
graphics  720  X 348 . 


$69 


Memory  Cards 


EMSCardw/OK.  expanded 
memoryto2MB.  $129 


AST  Advantage  W/128K. 
extefKtedmerTxjrylo  1.5MB. 
serial  Srparallel  port.  $399 


EGA  Card 


640  X 350  Pixels.  256KB 
display  RAM.  MDA.  CGA. 
EGA  compatible. 


$179 


MFC  Card 


640  X 200  w/parallel  port 
CGA  compatible.  $79 

Hercules  Color  Graphics 
card  w/parallel  port  640  X 

200.  $155 


PC  MFC  with  OK  expandable  to  384KB  RAM.  serial  port 
parallel  port,  clock/calendar,  and  software.  $61 


AST  SixPakPlus  has  384KB  RAM.  serial  port,  memor 
expansion,  parallel  port,  clock/calendar,  software. 

$19! 


Modems 


Hayes  Internal 
1200baud  $349 
2400  baud  $529 
Hayes  External  Everex  Internal 

1200baud  $389  1200baud  $129 

2400  baud  $599  2400  baud  $599 


Teac  Floppy 


Ordering  Informcatlon 


Vi  height  drive 
360KB,  the  most- 
asked-for  360KB 
floppy  drive  on 
the  market  to- 
day. 


Free  orte-yeor  worronty.  Free  30-dav  rrtoney-back  guarantee.  Free  UP 
ground  shipping  in  the  continental  United  Stotes.  Free  credit  car< 
orderirtg— no  surcharge,  and  Free  orte  year  of  technical  phoni 
support 


Weoccept  MosterCord.  VISA.  rTK>ney  orders,  certified  checks.  persorK 
checks(p4ease  allow  10  days  for  processing).  CO0'$(S50  rriinimur 
orders),  connpany  ar>d  Institutional  purchase  orders,  and  wire  transfers. 


$109 


All  return  Hems  must  be  occorr^panied  by  a return  authori2atioi 
nuTT^ber.  coll  our  technical  sup$^/customer  service  deportmen' 
Prices  are  subfect  to  change  Texos  residents  please  odd  7W%  scM 


CIRCLE  339  ON  READER  SERVICE  CARD 


The  Most  Powerful  LAN 
Fits  on  a Disk. 


Network  Power,  You  knew  that  someday  there  would 
be  a powerful  LAN  that  didn't  need  old-technology  network 
boards.  It  would  be  fast,  easy  to  Install,  and  run  99%  of  PC- 
DOS  software.  It  would  be  expandable  provide  remote 
access,  password-protection,  and  enable  you  to  use  inex- 
pensive terminais  as  workstations  in  a PC-DOS  environment. 

Dream  no  more  because  the  power  Is  here. 

Its  name  is  LANLink™ 

A Software-Driven  LAN  Powerful  Enough  To  Use  RS-232 
Ports  for  Network  Communications.  In  development  for 
over  three  years,  LANLink'*'  represents  the  next  generation  of 
local  area  networks.  All  ot  the  logic  which  has  traditionally 
resided  on  network  boards  Is  on  lANLink's  Satellite  and 
Server  Diskettes. 

No  additional  hardware  is  required.  Inexpensive  serial 
ports  replace  "Kilobuck”  Network  Interface  Boards  making 
installation  costs  one-third  that  of  a board-driven  network. 

How  To  Configure  a Smart  Network...Wifh  Dumb 
Terminals,  But  Without  Dedicated  Servers.  Boasting  a 
wide  variety  ot  configurations,  LANLink'"  Is  most  often  set  up 
as  a “Star”  having  up  to  eight  satellites  connected  to  a cen- 
tral, nondedicated  server.  Larger  networks  can  have  multi- 
ple servers,  supporting  a total  of  73  or  more  network  users. 

R-LAN'”  (Remote-LAN)  gives  users  the  ability  to  interact 
with  a LANLink'"  network  in  real  time  via  modem.  Plus,  it 
WultiLink  Advanced'"  Is  run  on  a Satellite  inexpensive 
dumb  terminals  can  be  used  to  access  network  disks,  files, 
and  programs 

r>re  SOFTWARE  UNK/CANATM  »0  CocMn.  Om.  Smm  12 
UnOMH.  OM  L3n  a£6  TAX  4W4r7-323X  CAU  aOonST  OtSS 


99%  ot  PC-DOS  Appiicofions  Run  In  a Totally- 
Thmsparenf  Network  Environment.  It  you  know  DOS,  you 
already  know  how  to  use  LANLink!"  COPY  transfers  files 
among  users,  and  a 2-drive  PC  Satellite  boots  1-2-3  from  the 
Sender’s  hard  disk  with  the  entry  c.lotus.  Each  satellite's 
access  can  be  limited  to  specific  disks,  printers,  and  sub- 
directories. A wide  variety  of  software  Including  Lotus  1-2-3, 
dBASE  III,  and  WordStar  2000  is  fully  compatible.  LANLink'" 
has  a collision-free  data  transfer  rate  which  exceeds 
115,000  BPS. 

Power  Up  Your  PCs  Today.  For  complete  details  and  the 
authorized  dealer  nearest  you.  call  The  Sotiware  Link  TODAY. 
The  LANLink'"  Starter  Kit  is  $495  and  Includes  modules  for 
both  a Server  and  a Satellite.  For  o limited  time  50  feet  of 
shielded  RS-232  cable  will  be  included  free  of  charge 
Additional  Satellite  Modules  are  only  S99,  each. 

LANLink*"  Is  Immediately  available  and  comes  with  a 
money-back  guarantee.  VISA,  MQ  AMEX  accepted. 

LAI\l.mk 

SOFTWARE  LINK 

Developers  of  LANLink '"and  MultILink  Advanced 

3577  F>arkway  Lane,  Atlanta,  Georgia  30092 
Telex  4996147  SWLINK  FAX  404/263-6474 


{ForihedeaiAfneafl98iyoui  CALL:  800/451-LINK  In  Georgia:  404/4148-LINK 


OEM/lnt'l  Sales:  404/263-1006  Flesellers/VARs:  404/448-5465 

Dealer  Inquiries  Invited 


MuHiLink  19  a ragiste/ed  uadamark  o(  The  Software  Link 

LANLinkJ"  MultiLmk  Actvanced'"  & R-LAN"'  are  trademarks  of  The  Software  Link 
IBM.  PC.  A PC-DOS  are  trademarks  ot  IBM  Corp  WordSur  2000. 
dBASE  III.  and  Lotus  1-2-3  are  trademarks  ot  MtcroPto.  Ashton- 
Tate. and  Lotus  Development  Corp . respectively 
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■ COMMUNICATIONS  ■ HOWARD  MARKS 


THE 

TECHNOLOGY 


OF  TRANSFER 


If  you  buy  a PS/2  model  from  IBM  or  use  a laptop 
fi-ec/uently,  you’ll  have  to  transfer  data 
between  S'h-  and S'A-inch  disks.  Here's  how  to  do  it. 


If  your  travel  plans  include  taking 
along  your  laptop  (and  that's  a likely 
possibility  for  more  and  more  peo- 
ple as  the  portable  machines  com- 
mand a greater  share  of  the  PC  mar- 
ket). loading  and  unloading  its  data 
will  become  as  much  a part  of  life  as  pack- 
ing and  unpacking  a suitcase.  There  are 
many  ways  to  accomplish  the  ta.sk. 

Hardware  and  software  methods  and 
combinations  of  those  two  make  the  job 
possible,  but  the  speed,  ease,  and  practi- 
cality of  the  task  will  vary  according  to 
how  you  go  about  it.  The  best  way  of  going 
about  it  will  likely  depend  on  the  equip- 
ment you  are  using  and  the  .setting  in  which 
you  are  using  it.  Some  methods  are  not 
available  to  certain  brands. 

If.  for  instance.  25  salesmen  in  the  field 
are  using  laptops  and  returning  with  their 


data  to  a single  office,  it  becomes  cheaper 
and  more  practical  to  install  3'/’-inch 
drives  on  a central  PC  than  it  does  to  re- 
quire each  member  of  your  sales  force  to 
lug  around  an  external  5 '/i-inch  drive. 

HERE  TO  STAY  The  industry  appears 
to  have  standardized  around  the  3 '/2-inch 
disk  format.  With  the  introduction  of 
IBM's  new  Personal  System/2  machines 
that  use  1.44-megabyte  3 '/2-inch  disks,  it 
looks  like  the  3'/2-inch  format  is  here  to 
stay.  IBM's  new  machines  can  read  and 
write  720K-byte  disks,  and  owners  of  the 
PS/2s  will  also  be  able  to  buy  a $33  pack- 
age. including  adapter  and  software,  that 
allows  them  to  transfer  data  one  way  from 
their  old  PC  to  the  PS/2  via  the  parallel 
port. 

The  Zenith  Z-I7I.  the  new  Compaq 
Portable  II  and  III,  the  Sharp  PC-7000A 


and  PC-7I()0,  and  the  Quadrant  Datavue 
25  laptops  come  equipped  with  5'/4-inch 
drives.  But  those  who  have  opted  for  other 
machines  and  those  who  aren't  planning  to 
trade  in  their  PCs  for  the  New  Blue  may 
want  to  consider  .some  of  the  transfer  tech- 
niques in  our  review. 

PC  Labs  tested  18  products — some 
hardware,  some  software,  some  device 
drivers  that  package  cables  with  floppy 
disk.s — to  bring  you  a sample  of  what's  on 
the  market.  This  is  not  all  that  is  out  there. 
If  you  decide  to  transfer  data  via  a null  mo- 
dem (not  a modem,  per  se.  but  a device 
that  links  serial  ports  on  both  computers;  it 
can  be  made  for  as  little  as  $ 1 0 with  two  se- 
rial connectors  and  a cable),  there  are  any 
number  of  communications  packages  you 
can  use.  We  reviewed  one  of  the  more 
elaborate,  CrossralkXVI.  as  an  example. 
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Envelopes 

without 

hassle 


The  Envelope  Please . . . 
prints  envelopes  with  a few 
keystrokes. 

It’s  so  easy,  you'll  stop 
mailing  printed  letters  In 
handwritten  envelopes. 

When  the  address  Is  on 
screen,  point  to  It  and  push  a 
keyl 

You  can  run  envelopes 
through  most  printers  side- 
ways and  print  your  return 
address  at  the  touch  of  a key. 

The  Envelope  Please...  runs  on  IBM  PC 
and  compatibles,  occupying  15k  bytes 
of  memory.  It  works  with  any  software  that 
uses  text  mode. 

To  order 

Send  US  a check  for  $39  US  funds,  or  call  with 
your  credit  card. 

(416)  961-8243 

Payment  method  MC-Vlea-Amei-Dinere-Check 
Card  No. 

Expiry  Date 


CIty/SUte  

Phone  No.  - - 

Signature  ■ 

All  orders  shipped  at  ourexpense  within  the  day. 


45  Charles  St.  East 
Third  Floor,  Dept.  206 
Toronto,  Ontario  M4Y  1S2 


Quaid  Software  Limited 


■ DATA  TRANSFER 


Disk  drives  that  go  with  your  PC  are  a direct  way  to  transfer  data.  Clockwise  from  the  left:  the 
Zenith  5'A-lnch  Disk  Drive,  the  Manzana  MDP3A  drive  with  MUX  board,  the  Manzana  MDQA 
drive,  the  J&M  d'/zdnch  Internal  Disk  Drive,  and  the  Manzana  MDI3  internal  drive. 


Similarly,  many  manufacturers  pro- 
duce extern^  5 '/4-inch  drives.  We  looked 
at  Zenith's  as  an  example. 

THE  EXTERNAL  OPTION  There  are 
several  advantages  to  using  additional  ex- 
ternal drives  of  either  size.  You  use  famil- 
iar DOS  commands  to  copy  files  and  for- 
mat disks.  Since  this  is  a disk-to-disk 
transfer,  it  is  relatively  fast  and  easy.  Con- 
necting an  external  3'/2-inch  drive  to  your 
PC  or  XT  can  be  as  easy  as  plugging  the 
cable  from  the  drive  into  the  DB-37  floppy 
disk  connector  and  plugging  the  drive’s 
power  supply  into  the  wall. 

There  are  a couple  of  disadvantages  to 
external  drives,  however.  If  you  have  a 
hard  disk,  you  may  have  to  transfer  files 
that  are  larger  than  the  360K  bytes  a single 
5'/4-inch  floppy  can  hold.  When  that  hap- 
pens, data  transfer  becomes  an  unwieldy 
and  time-consuming  process  that  requires 
multiple  disks. 

AT  owners  run  into  yet  another  compli- 
cation. Because  the  AT  was  designed  for  a 
hard  disk,  and  not  double  floppies,  it  lacks 
the  DB-37  connector  that  allows  conve- 


nient, plug-in  installations  for  external 
drives.  Many  PC  compatibles  and  clones 
also  omitted  the  connector.  In  these  cases, 
you  must  install  a DB-37  connector  to  the 
floppy  disk  controller.  And  because  the 
DB-37  was  designed  to  hook  to  a drive 
with  a power  supply,  you  must  also  con- 
nect cables  to  the  PC  to  power  the  external 
drive. 

LINKS  AND  BRIDGES  The  most  ele- 
gant options  to  the  problem  of  data  trans- 
fers are  device  driver  kits  like  Lap-Link, 
The  Brooklyn  Bridge,  and  PC  Liaison,  re- 
viewed here.  These  allow  you  to  use  DOS 
commands  to  move  data  via  a cable  that 
connects  your  PC  and  laptop.  They  allow 
you  to  address  the  desktop  PC’s  disk  drives 
as  logical  drives  on  the  laptop  and  to  use 
your  favorite  DOS  shell  to  transfer  files  se- 
lectively. They  also  allow  hard-disk-to- 
hard-disk  transfers  if  you  are  one  of  the 
lucky  few  who  has  a hard  disk  on  both 
desktop  and  laptop.  And  they  are 
fast — very  fast. 

They  use  a unique  mode  of  the  PC’s 
UART  (Universal  Asynchronous  Receiv- 


I 


NUTSHELL 


Other  solutions  include  two  products from  Toshiba . Clockwise  from  the  upper  left:  the  Toshiba 
ND354A  universal  installation  kit.  including  several  faceplates,  IBM's  Model  4865  drive,  the 
Tigertronics  853W drive,  and  the  Toshiba  Floppy  Link  system. 


er/Transmitter)  chip  to  transfer  data  at 
1 15,200  bits  per  second.  Zero-slot  local 
area  networks  (LANs)  first  used  this  mode 
of  the  DART,  the  chip  that  runs  the  PC’s 
serial  port,  to  expand  communications 
speed  almost  ten  times  beyond  the  normal 
9,600  bps.  The  Brooklyn  Bridge,  in  fact,  is 
eight  times  as  fast  as  Crosstalk  XVI . 

Finally  there  are  two  ttansfer  methods 
that  we  did  not  review  for  comparison. 
Both  are  basically  services.  Both  are  ex- 
pensive. They  are: 

■ Third-party  transfer  services  that  re- 
ceive your  5 '/4-inch  disks  and,  for  fees 
ranging  from  $10  to  $25  per  disk,  return 
3'/2-inch  disks.  Some  laptop  dealers  have 
the  necessary  equipment  and  provide  this 
service  for  their  customers.  If  your  transfer 
needs  are  limited  or  your  pocket  is  deep 
enough,  you  may  want  to  consider  such  a 
service. 

■ The  very  slow  and  very  expensive  op- 
tion of  transferring  data  via  an  electronic 
mail  .service.  It  can  be  done.  Assume  you 
transfer  your  data  on  CompuServe;  at 
CompuServe’s  non-prime  time  rate  of 
$12.50  per  hour  for  1,200  bps,  a 360K- 


byte  disk  would  take  nearly  an  hour  to 
upload,  and  about  an  hour  to  download, 
and  about  $25  for  the  transfer.  During 
prime-time  hours,  it  would  be  even  more 
expensive. 

COMTEK  DATASYSTEMS  LTD. 

Paranet 

Parallel  interfaces  with  10  or  15  wires  in 
the  cable  are  usually  faster  than  serial  con- 
nections that  have  3.  Comtek  Datasystems 
apparently  took  that  into  account  in  de- 
signing Paranei.  Paranet,  which  sells  for 
$150,  is  a device  driver  product,  like  PC 
Liaison  or  The  Brooklyn  Bridge,  that 
makes  the  connection  with  the  parallel 
rather  than  serial  port  of  your  computers. 

Although  Paranei  is  faster  than  the  nor- 
mal 9,600-bps  serial  port  maximum  used 
by  PC  Liaison,  it  is  not  as  fast  as  the 
1 15,200-bps  products,  like  The  Brooklyn 
Bridge.  It  took  5 minutes  to  transfer  the 
contents  of  the  PC-DOS  3.2  distribution 
disk — as  opposed  to  The  Brooklyn 
Bridge's  time  of  just  over  2 minutes. 

Paranei  is  also  sensitive  to  the  CPU 


Nutshell  is...  the  simplest, 
most  intuitive  and  attractive 
flat-file  database  manager  on 
the market-PC  WEEK 

Nutshell  automales  your 
client  files,  rolodex.  mailing 
lists  and  inventory  records- 
simply,  quickly. 

Nutshell  lets  you  create  your 
own  report  and  form  layouts, 
pull  in  data  from  a word  proc- 
essor or  spreadsheet,  and  edit 
fields  or  whole  records. 

Manage  your  business  infor- 
mation better  with  Nutshell 

2.0  which  features; 

• N-up  labels  to  print  up  to 

9 labels  across,  with  variable 
height  and  width 

• Ditto  to  repeat  the  same 
information  from  record  to 
record  without  rekeystroking 

• Undo  to  replace  your  origi- 
nal entry  with  one  keystroke 

• Show  Files  to  view  all  the 
files  on  a particular  disk 

• Validation  of  fields  (list, 
range,  unique,  must  enter) 

• Speeds  2 to  3 times  faster 
than  version  1 

Limited  Time  Offer 
on  Your  Upgrade 
to  Nutshell  2.0 

To  UPGRADE  to  Nutshell 
2.0,  send  $49.95  (and  $6.00 
shipping)  and  the  Master  Disk 
of  your  previous  version  to; 

Canterbury  International 

P.0,  Box  1290 
Framingliain,  MA  01701 
To  BUY  Nutshell  2.0  for 
the  first  time  and  join  over 

60.000  satisfied  users,  call 
Canterbury  International 
((TC  Inc.)  for  the  name  of 
your  nearest  dealer  or  to  place 
your  order  directly  (MCAdsa). 

Sl.'SO.OO 
800-637-8385 
In  MA:  617-879-7444 

•e  Nutshell  is  a registeretl  trademark 
o(  Nashoba  Systems.  Inc. 
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Hi  Res  COLOR 

1 

TTL  MONITOR  | 

1 EGA’’MONnOR 

iTsmoTtm 

l.V  Mi}^i  n-x  (64(1  X 2-K)),  RiiH  Monilor*  Cubits 

700 


m rn  rmmiKiinmMr  iiHMi  Iiik' 

$^^00 


ACCESS HERCl  IJLS CLONE 

MK.*X  OH  npaMm  *ilii  panllrt  (vaHn 
ptin  jnd  kfi^itpni  Mrrter 
IM  ‘mi  tkioiln  'inoi|»iiitilr 


I -I'  Dual  F(Tt]unio  Kl^h  m.  Munilor 


IBVr"f.t.\(;iiVM<i^ct>mpaiihli-  IVrffCi 
fur  lii);h  n->  {p^ipliio.  parjilci  piin  * jS(tK 


EPSON  PRINTERS 


I;x-K(H)  so  COL  MSL  M CPS 
EX-KMM)  i.ij  (m  .m  00  CPS 
I-X.86E  m CPS  10"  PjrMkI 
FX- >86E  .WA  iO  CPS  A>''  PjrdM 
L\-86  Ua  10  CPS  S.r  PjrMkI 
I.Q-800  ISO  COL  00  CPS 
LQ-imK)  ISOim  MCPSMQ 
i.g.2S(M)  ISO  CPS  liJtm 


S^os.oo 
S-iS.OO 
53S.(W 
•169.00 , 

199.00 
•ITS.OO 

669.00 

899.00 


ACCESS  ™ “AT”  STORAGE 


ACCESS"  MODEfttS  f 
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coMr>l.  RS-A^A  ’irrul  pi>n  and  Irrr  «i(t«an' 
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■ DATA  TRANSFER 


speed  of  the  computers.  A transfer  be- 
tween an  IBM  PC-XT  and  a Toshiba 
T1 100  took  several  times  as  long  as  a 
transfer  between  an  AT  and  a Toshiba 
T3 100.  The  IBM  PC’s  designers  apparent- 


ly assumed  that  the  parallel  ports  were  go- 
ing to  be  used  primarily  as  printer  ports 
that  didn't  need  sophisticated  interrupts. 
The  serial  ports  would  always  need  to  do 
both  input  and  output  so  they  were  given 


PC  Magazine  names  PC  Tools  their  Editor's  Choice, 
“There’s  no  reason  to  look  beyond  PC  Tools...” 

PC  Tools  puts  together  all  the  popular  features  of  the  Norton  Utilities* 
with  a powerful  DOS  interface  and  makes  them  resident  like  Sidekick*. 
Now  includes  the  best  of  the  MACF“  utilities  & RistBack™  as  well! 

So  you  can  execute  virtually  any  DOS  command  even  when  you're  using 
another  program! 

With  PC  Tools,  you  can 

• UNFORMAT  a hard  disk. 

• COMPRESS  a hard  disk  for  improved  performance. 

• BACKUP  and  RESTORE  a hard  disk  FAST. 

• UNDELETE  an  accidentally  erased  file. 

• FORMAT  a disk. 

• COPY  files. 

• MOVE  files  and  reorganize  subdirectories  with  ease. 

• LOOK  at  (and  even  edit)  a file. 

• SEARCH  for  a file  name  or  text  within  a file. 

• PRINT  a file  (as  text  or  hex  and  ASCII). 

And  much  morel 

All  without  ever  leaving  your  spreadsheet  or  database  manager  or 
word  processor  or... 

System  Requirements:  IBM  PC,  PS/2  or  compatible,  256K,  uses  only 
64K  in  resident  mode.  Supports  floppy  disks,  hard  disks  and  3V2''  disks 
(including  1.44  meg  diskettes),  as  well  as  Lotus/lntel  expanded  memoryl 


To  Order:  Call  503/244-5782, 8-5 
(West  Coast  time),  M-F,  with  your 
]E  SP  in  hand.  Or  send  a check , 

Include  $3  s/h,  $8  overseas. 

$39.95 

also  haye  backup  utilities  tor  the  IBM.  Macintosh,  Apple  0,  C<xr\mo6ore  64/128  and  Atari  ST. 


Centred  Point 
Software 

INCORPORAI^D 
9700S.iV  Capitol Hwy.,  4100 
Portland,  OR  97219 


PC 
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Paranet 
Comtek 

Datasystems  Ltd. 

280  Alberta  St..  #701 
Ottawa,  Ontario,  Canada 
KIP5GB 
(613)236-1487 
List  Price:  $150 
Requires:  One  parallel  port. 

In  Short:  A solidly  perfcHming  transfer 
product  that  uses  a parallel  port  rather  than  a 
serial  pml.  Not  copy  protet^. 

CIRCLE  ON  READER  SERVICE  CARO 


interrupts  and,  therefore,  took  less  CPU 
power  to  run. 

Paranet,  like  The  Brooklyn  Bridge,  can 
mn  with  either  machine  as  the  master,  so 


your  PC  can  use  the  laptop’s  3 '/2-inch 
drives  or  the  laptop  can  use  your  PC’s  hard 
disk.  A separate  driver  must  be  loaded  into 
the  master  system  for  each  drive  on  the 
slave  to  be  used. 


Because  of  differences  in  cluster  sizes, 
Paranet  cannot  access  hard  disks  of  more 
than  20  megabytes  on  masters  running 
DOS  3. 1 or  later  if  the  slave  is  not  also  run- 
ning 3. 1 or  later. 

Paranet  is  a good  product  that  has  the 
advantages  of  the  device  driver  method 
without  being  so  slow  that  it  becomes 
bothersome.  Users  without  a free  serial 
port  and  DG/One  owners  may  want  to  con- 
sider it,  since  the  IXj/One  has  a standard 
parallel  port  and  a nonstandard  serial  port 
that  can’t  tun  the  1 15,200-bps  products. 


DATA  GENERAL  Corp. 

PC  Liaison 

Introduced  more  than  2 years  ago.  Data 
General  Corp.’s  $180  PC  Liaison  was  the 
first  of  the  device  driver  type  products . It  is 
the  only  one  that's  specifically  designed 
for  the  Data  General  One.  Since  the 
DG/One  uses  a different  UART  chip  than 
the  PC  to  control  its  serial  port,  PC  Liaison 
lacks  the  1 lS,200-bps  mode  that  makes 
The  Brooklyn  Bridge  so  fast.  In  fact,  PC 
Liaison  is  the  slowest  device  driver  prod- 
uct tested  for  this  review. 

PC  Liaison  allows  you  to  access  your 
PC’s  drive  from  the  DG/One.  Both  sys- 
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PC  Liaison 

Data  General  Corp. 

4400  Com(Hiter  Dr. 

Westboro.MA  01580 
(617)  366-8911 

List  Price:  $180 

Requires:  192K  RAM.  one  flqjpy  drive. 

DOS  2.0  or  later,  one  asynchronous  port. 

In  Short:  A device  driver  designed  for  DG 
users  2 years  ago.  It  works  well  but  is  very 
slow  in  comparison  with  The  Brooklyn 

Bridge.  Not  copy  protected. 

CIRCLE  636  ON  READER  SERVICE  CARD 

terns  must  run  the  same  version  of  DOS. 
which  may  require  an  update  for  your  DG 
(it  did  for  mine).  PC  Liaison  took  about  1 5 
minutes  for  the  DOS  disk  transfer  test — 
eight  times  slower  that  The  Brooklyn 
Bridge.  PC  Liaison  is  a good  option  for  the 
IXj/One.  which  can't  run  The  Brooklyn 
Bridge  or  other  1 15.000-bps  products. 
You  can  still  use  your  favorite  DOS  shell 
to  load  up  your  laptop.  Its  failing  is  its 
poky  9.6()0-bps  data  rate. 


DC  A/CROSSTALK 
COMMUNICATIONS 

Crosstalk  XVI 

Back  in  the  Stone  Age — BPC.  or  Before 
Personal  Computers — data  transfers  were 
made  between  different  CP/M  machines 
with  communications  software  such  as 
Crosstalk  XVI.  You  can  use  this  same 
method  today  to  transfer  data  from  5‘A- 
inch  disks  to  3'/2-inch  disks.  There  are  pros 
and  cons  to  using  this  method,  but  the  pri- 
mary pro  is  the  llexibility  it  offers.  You 
can  transfer  data  to  your  shiny  new  laptop 
from  any  computer  that  can  run  Crosstalk 
XVL  using  the  Xmodem  protocol,  from  a 
host  as  new  as  an  AT  or  as  old  as  a CP/M- 
based  Osborne.  It  also  works  with  non- 
IBM-compatible  MS-DOS  machines  such 
as  the  NEC  APC  or  V ictor  9(X)0. 

The  disadvantage  of  this  method  is  that 
Crosstalk  XVI  doesn't  lay  everything  out 
for  you.  You  don't  get  the  disks,  cables, 
and  detailed  instructions  that  come  with 
kits  like  Lap-Link.  To  be  legal,  you  have  to 
buy  a copy  of  Crosstalk  XVI  at  $ 1 95  per 


P C 


program  for  each  machine  and  con.struct 
the  cable  that  connects  them  (see  diagram 
in  Volume  5.  Issue  22.  page  121).  This  is  a 
gritty  game  where  real  men  make  their 
own  cables  and  strip  the  wire  with  their 


teeth.  The  same  holds  true  for  any  commu- 
nications you  would  use  to  transfer  data. 
The  best  ones  let  you  request  whole  batch- 
es of  files  at  one  time — the  contents  of  an 
entire  subdirectory  on  your  hard  disk  or  all 


It^  as  easy  as  1-2-3! 

Only$S&  DIRECT  ACCESS 

puts  financial 
data  right  at 


I CREATE  YOUR  WORKSHEET... 


Ticker 

WCP 

IBM 

CM 

HOK 


Nigli  Low  Close 


TAG  THE  CELLS... 


1 


3 


Ticker 

WCP 

IBM 

CM 

ROK 


High  Low  Close 


your  finger 
tips. 


I YOUR  WORKSHEET 
I IS  UPDATED. 


1 


3 


r: 


DIRECT  ACCESS 


DIRECT  ACCESS  is  a 

memory  resident  program  that 
davnioads  financial  data  from 
Warner  Computer  Systems. 

Inc.  directly  into  123  or  Sym- 
phony without  leaving  the 
worksheet.  There  is  no  need 
for  rekeying  or  reformat- 
ting because  data  from 
DIRECT  ACCESS  conforms 
to  the  structure  of  the 
worksheet  as  you  define  it. 

Your  purchase  price  includes 
a subscription  with  Warner's 
Financial  Services. 

M Warner 
Computer 
Systems, Inc. 

1 University  Plaza 
Hackensack.  NJ  07601  1 

T23  arxi  Syr»'pDODy  are  teg>aere<l  trader’i.Trks  c/  Lotus  Deveioomert  Corporation 


Ticker  High  Low  Close 

WCP  6.375  6 6.375 

IBM  156.625  154.625  155.25 

GM  87.25  86.25  66.25 

ROK  29.375  28  26.25 


. copies  of  Direct  Access 


Please  send  me  _ 
at  ]ust  $99.00  each 

C]  My  check  is  enclosed  Charge  nriy  Visa  CH 

ED  MasterCard  Exp  Date 

Account  Number 

Name  

Title 

Address 


_ Company  _ 


City /Slate /Zip  . 


To  order  call  1-800-626-4634 
or  (201)489-1580 
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your  command  files,  for  instance. 

Crosstalk  XVI  is  a general-purpose 
communications  program,  so  you’ll  have 
to  know  how  to  select  the  data  exchange 
functions.  But  once  you  get  Crosstalk  XVI 


set  up.  it’s  not  all  that  difficult  to  use.  You 
can  even  run  the  whole  setup  from  one  ma- 
chine by  using  the  RQ  (Request)  command 
that  downloads  a group  of  files  from  the  re- 
mote machine. 


THE  ALTERNATIVE! 


h n n <1  K s ( II  o u K 


640K  RAM.  6/10  MGHZ,  1 .2M  FDD,  F/H  Disk  Con- 
troller. 2 Serial  Ports.  Hi-Res  RGB  Board  w/PP.. 
1 95W  Power  Unit  & Keyboard.  Monitor  extra. 
Compatibility  Guaranteed.  FCC/VDE  Certified. 
U.S.  origin. 


m 


Order  Desk 

(800)530-8157  National 
(800)  672-3470  California 
Ask  for  Dept.  864 


HiTech 

IfUCTMtiOUi,  Im. 

A iWK  COMPANY 


1435  McCandless  Drive 
Milpitas.  CA  95035 
(408)  263-3300 
TLX  501422  HIT 


Copenhagen 
242  54  10 


London 
01  640  9130 


Nurnberg 
0911  331963 


Paris 

(1)45974529 


SAM  3001  AT  IS  a trademark  o(  HiTech  International  Inc. 
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Crosstaik  XVI 
EXrA/Cn>ssialk 
Communicutions 
10(X)  Holcomb  Woods 
Pkw>..#440 
Roswell.  GA  30076 
(404)998-3998 
Usl  Price:  $195 


Requires:  I28K RAM.  DOS 2.0(M' later. 

In  Short:  Not  specifically  designed  for  data 
transfers.  Crosstalk  laboriously  carries  out 
the  chore  and  even  then  requires  some  prior 
knowledge.  Not  for  the  uninitiated.  Not  copy 
protected. 

CiRCLEXOONnEADERSERVICECARD 


Crosstalk  XVI,  however,  is  limited  to 
9,600  bps.  which  means  that  data  transfers 
are  slow.  It  took  about  1 5 minutes  to  trans- 
fer the  contents  of  the  DOS  3.2  distribution 
disk. 


■ Crosstalk  XVI  is  di 
general-purpose  commu- 
nications program, 
so  you’ll  have  to  know 
how  to  select  the  data 
exchange  functions. 


Some  people  do  use  Crosstalk  XVI  to 
do  their  data  transfers,  but  device  drivers 
like  Lap-Link  or  The  Brooklyn  Bridge  are 
more  efficient.  With  Lap-Link  and  The 
Brooklyn  Bridge  priced  at  $129.95,  it’s 
ju.st  not  worth  it. 

IBMCORP. 

IBM  Model  4865 

When  IBM  introduced  The  PC  Convert- 
ible as  its  laptop,  it  also  released  two  exter- 
nal 3'/2-inch  floppy  disk  drives  for  PCs, 
one  for  the  PC  or  XT  and  another  for  the 
AT.  In  typical  IBM  fashion,  the  company 
came  out  with  a new  version  of  DOS  3 . 2 to 
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IBM  Model  4865 

IBM  Corp. 

Consult  your  local  authorized  IBM  dealer. 
(800)447-4700 

List  Price:  S39S 

Requires:  DB-37  connector  on  floppy  con- 
troller. DOS  3.2. 

In  Short:  A high-quality  drive  that  performs 
neither  better  nor  worse  than  other  external 
3'/S-inch  external  drives. 

CIRCLE  Ml  ON  READER  SERVICE  CARO 

support  the  machine  instead  of  relying  on 
existing  software. 

Big  Blue’s  drive  uses  an  external  DB- 
37  connector  on  the  PC  or  XT  floppy  disk 
controller.  Still,  the  DB-37  has  no  power 
on  it,  so  the  3'/2-inch  floppy  drive  requires 
a bit  of  creative  cabling  to  draw  power 
from  the  PC.  For  those  of  us  who  can  sol- 
der with  some  confidence,  Manzana  Mi- 


■ IBM’s  drive  uses  an 
external  DB-37  connector 
on  the  PC  or  XT  floppy 
disk  controller.  The  DB- 
37  has  no  power  on  it,  so 
the  31/2-inch  drive 
requires  creative  cabling. 


crosystems’  method  of  passing  power  is 
neater  (see  Manzana  review),  but  IBM’s  is 
safer  for  those  who'd  rather  not  risk  de- 
stroying their  floppy  controller  with  a hot 
soldering  iron.  It  uses  a wye  cable  that  con- 
nects one  drive,  the  power  supply,  and  the 
3'/2-inch  drive. 

Like  Manzana.  IBM  has  a card  that 
connects  to  the  floppy  controller  for  the 
AT.  Here  hgain,  IBM  made  no  provision 
for  compatible  systems.  Installing  this 
drive  in  an  AT&T  63(X)  or  any  other  com- 
puter with  the  floppy  controller  on  the 
motherboard  requires  a long  cable  and  a 


trek  through  the  innards  of  your  computer, 
an  adventure  that  is  likely  to  drive  you  to 
Witt’s  End. 

It  should  be  the  option  of  choice,  how- 
ever, for  those  who  need  a Blue  solution 


for  their  data  transfer.  Frankly,  there  is  vir- 
tually no  performance  difference  between 
any  of  the  3 '/2-inch  floppy  drives  in  the 
group  that  PC  Labs  lest^.  You  would  be 
well  served  by  any  of  them. 


You  pay  $368.85 


or  $99 


To  Order  Call  800-523  0258 


» * ♦ * * SUPBRIOR 
“Mace+Utilities  Is  worth  its  weight  in 
gold." 

80  Micro.  Jan.  1987 

“I  advise  you  to  run  (don't  walk)  to  the 
phone  or  post  office  and  order  a copy  of 
the  Mace +011111108." 

John  Dvorak, 
tnfoWorld,  Mar.  24.  1986 


"The  Mace  Utilities  Is  a package  of 
indispensable  tools  for  serious  hard  disk 
users.  We  recommend  every  PC  owner 
with  a hard  disk  keep  a copy  ready  at 
hand." 

InfoWorld.  Feb.  16.  1987 
“What  are  you  waiting  for?" 

PC  Magazine,  Mar.  31,  1987 


Paul  Mace 

SOFTWARE 

123  N.  First  St,.  Ashland.  OR  97520 


U«Mn»  VM  hewn  I09 
•oownono  <0  Son  idgi&  n 
Nenoft  Cemowong  *CSQi  1 
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One  Computer  & 59** 

Two  Printers?  Plus  $3.50  Shipping 

Stop  Plugging  & UnPlugging!  LI  se  our  Printer  Switch  & 
Cables  to  SHARE  TWO  PRINTERS  with  ONE  PARALLEL  PORT 
with  a flick  of  a switch!  To  Install  plug  your  existing  printer  cable 
into  the  back  of  the  switch  and  connect  the  switch  cables  to  either 
printer.  Two  3!4 ' printer  cables  are  included  with  the  switch! 

One  Year  Warranty 


Share  PC’s  & 39** 

Peripherals!  Plus  $3.50  Shipping 

Choose  Professional  Line  for  Office  or  Personal  Line  for  Home. 
Qualify  ROTARY  SELECTORS  with  ALL  UNES  SWITCHED 
in  sturdy  ALL  METAL  CASES  using  SOLDERED  CIRCUITRY 
make  these  terrific  values.  All  switches  use  standard  female 
connectors  (DB  9 Pin.  DB  25  Pin.  or  Cent.  36  Pin). 


Our  Professional  Line  Features . . . 

EMI  RFI  Noise  Filter.  FCC  Compliance.  GOLD 
PLATED  Connections.  & 1 Year  Warranty! 
*2160ProA/BSwitch(25Pin)  $54.95 

*2165  Pro  A/B  Switch  (36  Pin)  $64.95 

*2190  Pro  A/B/C  Switch  (25  Pin)  $64.95 

*2195  Pro  A/B/C  Switch  (36  Pin)  $74.95 

Many  more  Models  Available.  Call  For  Details! 


Our  Personal  Line  Features . . . 

SILVER  PLATED  Connections.  Budget  Prices 
& 90  Day  Warranty! 

*2060  Per  A/B  Switch  (25  Pin)  $39.95 

*2065  Per  A/B  Switch  (36  Pin)  $49.95 

*2090  Per  A/B/C  Switch  (25  Pin)  $49.95 

*2095  Per  A/B/C  Switch  (36  Pin)  $59.95 

We  Have  Cables  Too!  Starting  at  $12.95! 


Easy  To  Order  Simply  Write  or  Call  Tipz  Direct.  Inc.  Specify  model. 

quantity,  and  payment  (\^$a.  M/C.  or  Money  Order).  Corporate  PO*s  welcome.  Include 
your  name,  address,  and  day  phone  so  we  can  contact  you  if  questions  arise.  Each 
order  is  shipped  within  24  hours  via  UPS.  If  you  have  questions,  please  call  us  for  help. 


For  A Switch  CaU  1-800-FOR-T1PZ  (800-367-8479.  in  Ca  415/567-4067) 
30  Day  Money  Back  Guarantee  Call  for  our  FREE  CATALOG 
AD:PCM-125  0 1987  I ipz  Direct.  Inc. P.O,  Box  690,  San  Francisco, 


CA  94101-  I 069* 
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PERMA  POWER  RGHTS  SURGES  TWO  WAYS . . . 


OR  WE 
PULL  THE  PLUG 

Pemia  Powar  Surga  Suppratson  giva  you 
poaca  of  mind,  knowing  that  your  computor  it 
protactad  against  power  tine  surgns  and 
against  suppression  elnment  laiium. 
PROTECTION  FROM  POWER  LtNE  SURGES 
Our  unique  2-stage  circuit  uses  heavy-duty 
metal  oxide  varistors  to  protect  you  against 
high-voltage  lightning-induced  surges,  and 
high-speed  semiconductor  devices  to  protect 
against  frequent  fast  surges.  Only  this  kind  of 
hybrid  circuit  can  provide  the  necessary  high 
power  dissipation  while  still  providing  fast 
response  time  and  low  let-through  voltage. 
PROTECTION  EVEN  IF  WORN  OR  BURNED  OUT 
Any  surge  suppressor  can  wear  or  bum  out. 

With  Perma  ^weryou  can  relax!  Power  to 
your  system  is  slopi^. . . as  completely  as  it 
the  plug  was  disconnected.  Other  surge 
suppressors  may  use  a light  or  buzzer 
"warning."  while  they  continue  to  let  raw. 
unprotected  power  feed  directly  into  the 
computer.  Only  with  Perma  Power's  patented 
Automatic  Shutdown*  feature  is  your 
equipment  kept  safe  from  damaging 
raw  power. 


Ask  for  Perma  Power  Extended  Life  Surge 
Suppressors,  in  2. 4.  or  6 outlets  and  Power 
Control  Center  models  to  insure  your  computer 
is  being  protected.  At  office,  computer  or 
electronics  dealers  nationwide. 


PGRiMA  POWGP. 
Giecrronics  me. 

5601  West  Howard  Avertue  • Chicago.  Illinois  60646 
Telephone  (312)  647-9414 
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J&M  SYSTEMS  LTD. 

J&M  3'/2-Inch  Internal 
Disk  Drive 

J&M  Systems  Ltd.,  like Tigertronics,  sup- 
plies mail-order,  low-cost,  internal  V/i- 
inch  floppy  disk  drives.  The  main  advan- 
tage of  the  J&M  drive  is  the  device  driver 
supplied.  It  allows  you  to  run  the  drive  un- 
der DOS  2. 1. 


FACT  FILE 


J&M  J'/j-lnch  Internal  Disk  Drive 
J&M  Systems  Ltd. 

IS  100- A Central,  SE 
Albuquerque.  NM  87 1 23 
(505)292-4182 

List  Price:  Internal  drive  with  Mach  de- 
vice driver  software  and  ARC  file  compres- 
sion and  backup  utility.  $225;  external  drive 
with  case,  power  supply,  cables.  Mach  3.5, 
and  AJ?C  $295. 

Requires:  DOS  2.0  or  later. 

In  Short:  Versatile  because  it  allows  you  to 
run  under  older  veraions  of  DOS,  this  mid- 
priced  product  is.  nevertheless,  a bit  difficult 
to  install. 
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J&M  uses  Matsushita  drives,  and,  rath- 
er than  use  adapter  cables,  the  drives  have 
a PC  board  that  provides  a more  stable 
platform  for  the  connectors.  Its  data  con- 
nector is  upside  down  from  those  on  stan- 
dard IBM  drives.  You  have  to  twist  the  ca- 
ble to  put  it  through  the  little  space 
between  the  drive  and  the  power  supply. 


MANZANA  MICROSYSTEMS  INC. 

Manzana  MD13 
Manzana  MDP3A 
Manzana  MDQ  A 
Manzana  MDQX 

Manzana  Microsystems  Inc.  makes  five 
different  models  of  S'/z-inch  floppy  disk 
drives  for  desktops.  Their  prices  range 
from  $355  for  PC,  XT,  and  AT  compati- 
bles to  $535  for  an  AT-compatible  external 
drive  complete  with  power  supply.  Other 
models  accommodate  Tandy  computers. 
There  is  a drive  for  just  about  everybody. 
The  software  and  packaging  are  first- 
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The  Monks  Made  Data  Conversion  An  Art. 
Shaffstall  Made  It  A Science. 


Fmm  Che  disk  conversion  leader,  the  Shaffstall  6000  is 
designed  to  make  office  automation  and  networking 
more  efficient  than  ever  before. 

Office  automation  has  grown  from  the  Dark  Ages  into 
the  Computer  Age.  While  such  growth  has  helped 
improve  individual  office  efficiency,  it  has  yet 
to  meet  all  the  challenges  of  document 
compatibility.  So  to  meet  those  challenges 
Shaffstall  refined  disk  conversion  units  that 
make  incompatible  systems 
work  together  efficiently. 

The  revolutionary  Shaffstall 
6000  can  open  a whole  new 
world  of  information  by  giv- 
ing you  access  to  data  and 
text  from  any  PC  or  word 
processor  and  letting  you 
edit,  update,  file,  transfer 


and  more  without  costly  and  error-prone  rekeying. 
The  6000  provides  fast  and  accurate  document  con- 
version between  virtually  any  8",  5!4"  or  3W'  disk 
formats.  Best  of  all  the  6000  can  be  up  and  running  by 
anyone,  almost  immediately,  letting  it  pay  for  itself 
with  the  first  200  disks 
converted. 
So  let  the  worldwide  leader  in 
Disk  Conversion  take  your 
business  out  of  the  Dark  Ages 
and  into  the  future.  The 
Shaffstall  6000.  Contact  a 
representative  today  for  a 
demonstration.  Inquiries 
on  distributor 
opportunities  are 
welcome.  Call  lor  more 
information. 


e SHAFFSTALL 
CORPORATION 

LINKING  THE  LANGUAGE  OF  BUSINESS 

7901  EAST  88th  STREET  • 1NI)IA.NAP0LIS,  IN  46256 
I-800-248-DISK  317-842-2077  • TELEX  276078  SHAFFSTALL  IND  • BLX  317842-8294 
SHAFFSTALL  CANADA:  416-2978140 
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You  can  fool 
some  of  the  people 
all  of  the  time. 


And  you  can  fool 
all  of  the  people 
some  of  the  time. 


When  it  comes  to  choosing  the  best  monitor,  you  can’t 
get  more  serious  than  the  Princeton  HX-12E. 

The  HX-12E  .switches  automatically  from  CGA  to 
EGA  for  complete  IBM  compatibility  at  the  best  value. 
And  Princeton  delivers  performance  to  meet  your 
immediate  needs  today.  And  every  day.  Right  away. 

But  thati  just  part  of  how  serious  we  are.  At  Princeton 
Graphic  Systems,  we  believe  the  best  monitor  is  .still  the 
monitor  with  the  best  picture. 

The  Princeton  HX-I2E  set  the  image  standard  in 
display  technology.  Our  advanced  design  features  the 
fin^  dot  pitch  (.28mm)  to  create  the  sharpest,  clearest 

IBM  Uo<M  S164 .3tfiMn<tol  pMch.  NEC  .Slmm dot  pitch.  PrincMon  HX-t2£  28  mm  dot  pitch. 


and  most  colorful  image  of  any  monitor  in  its  class.  It’s 
a difference  you  can  see,  and  it’s  the  difference  that  gives 
you  the  visible  edge. 

So  the  next  time  you’re  wondering  who  makes  the 
best  monitor,  take  a look  at  the  Princeton  HX-I2E,  It’s 
where  you’ll  find  the  finest  components  matched  to  the 
highest  engineering  standards  for  uncompromising 
performance  and  value.  1" 

And  we  simply  can’t  r | C,_  jlN| 

picture  it  anv 

other  way.  And  that’s  GRAPHIC  SYSTEMS 

no  fooling.  THE  VISIBLE  EDGE 

601  EmngSlfMI.  Bldg  A.  PrincdlOft.  New  Jersey  08540  |009>  683-1660  Em  81 
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^ F A C T F I L F: 

Manzana  Microsystems  Inc. 

7334  Hollister  Ave.,  Suite  B 

Goleta.CA  93118 
(805)968-1387 

Manzana  MDP3A 

List  Price:  $495 

Requires:  I28K  RAM.  DOS 2.0or later. 
DB-37  connector  on  floppy  controller. 

In  Short:  An  external  3'/2-inch  floppy  disk 
drive  for  PC  and  XT  compatibles  complete 
with  software  cable  and  power  supply. 

ClfCLE  Mt  ON  READER  SERVICE  CARO 

Manzana  MDQA 

List  Price:  $249 

Requires:  I28K  RAM.  DOS  2.0or later. 
DB-37  coruiector  on  floppy  controller. 

In  Short:  An  external  3'/2*inch  floppy  disk 
drive  for  PC  and  XT  compatibles.  Package 
comes  with  soflware  and  c^les.  Uses  power 
from  PC.  Some  soldering  required. 

CIRCL  E (3N  READER  SERVICE  CARO 

Manzana  MDQX 

List  Price:  $395 

Requires:  I28K RAM.  DOS 2.0or later. 

In  Short:  An  external  3‘A-inch  flc^ipy  disk 
drive  for  AT  ccanpatibles  that  comes  with 
software,  cable,  and  interface  card.  Uses 
power  from  main  power  supply. 

CIRCLE  M7  ON  READER  SERVX:£  CARD 

Manzana  MD13 

List  Price:  $355 

Requires:  1 28K  RAM.  DOS  2.0  or  later. 

In  Short:  An  internal  3'/2-inch  floppy  disk 
drive  for  PC.  XT.  and  AT  compatibles. 

Comes  with  software  and  mounting  hard- 
ware. 

CIRCLE  64*  ON  READER  SERVICE  CARD 

rate,  and,  although  3'/2-inch  drives  are 
available  for  less  from  mail-order  houses, 
the  quality  makes  Manzana's  drives  worth 
that  little  bit  extra.  Manzana’s  3FfVE  de- 
vice driver  allows  its  drives  to  run  under 
the  venerable  2. 1 version  of  DOS . 

Manzana’s  solution  to  the  absence  of  a 
DB-37  connector  in  the  AT  is  the  MUX 
(multiplexor)  card.  It  provides  the  DB-37 
function  by  plugging  into  a short  slot  and 
connecting  with  the  floppy  disk  controller 
and  floppy  drives.  The  MUX  card  also  has 
a cable  that  connects  one  disk  drive  with 
the  power  supply  to  get  power  to  the  MEX3 
(two  models)  external  drive.  The  MUX 
card  includes  a cable  long  enough  for 
AT&T  6300s  and  for  other  compatibles 


that  have  the  floppy  controller  on  the 
motherboard. 

PC  or  XT  owners  may  want  to  skip  the 
MUX  board  and  connect  the  drive  directly 
to  their  floppy  controller.  Unfortunately, 


in  designing  the  PC,  IBM  expected  exter- 
nal floppy  devices  to  supply  their  own 
power.  Manzana  provides  a small  PC 
board  you  can  solder  to  the  back  of  your 
floppy  controller  and  connect  to  the  power 
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American  Made  Computer — Overseas  Price 


Feature*: 

■ e MHz/IO  MH2  Operation 

■ 5I2K  RAM  expmd^le  n 1MB 

■ Alto  nioi  Xenu,  Ueix.  Pick, 
AutoCed  end  Network  sjntems 

■ System!  are  fully  tested 

burned  in  for  48  hours 

■ 80286-8  Micro  processor 

■ 1 .2MB  floppy  disk  drive 

■ Hard  disk  and  floppy  disk  coniroUer 

■ AT*  style  keyboard 

■ Battery  backup  clock/caleodar 

■ ROM  BIOS 

■ Complete  documeniatioa 

■ One  year  limited  warranty 


Options: 

■ 1 .2MB  TEAC  floppy  drive 

■ Hard  Duk/Floppy  controller  for  AT* 

Acccaaorica: 

■ EGA  monitor  & EGA  card  M/5 

■ Mosm  monitor  ft  mono  card  $197 

■ 5l2RorRAM  $52 

■ 80287  Math  Co-ptocessur  $255 

■ 360R  floppy  disk  drive  $99 

9 1 .2MB  flo^y  disk  drive  $155 

■ MS  DOS  aixl  Basic  version  3.2  185 

■ RAM  chip  64R  $I  256K  $5 

■ AT*  style  keyboard.  51SI  $$$ 


8 MHz  System  with  Option 

without  mono  monitor  « a o 

and  Video  card  $1028 

10  MHz  System  with  Option 

S1I2S 


U|w»fcto30MB  SCSI-286 

NimxU  «MH.v.rJon 


M»de  III  U.S.A. 


ScSI-286  FULLY  CONFIGURED  AT®  SYSTEMS 


$756 


SCSI-286fft 

Mono  AT8*System  $1215 

Basic  system  as  described  above. 
Monochrome  monitor  whh  Tilt  swivel 
base,  Hercules  compan’ble  Monochrome 
Graphics  card  wtdi  Printer  port 


SCSI-2S6» 

The  286  Steal  with  20MB  HD  tl699 

Basic  system  as  described  above,  20MB  H.D.. 
Monodirome  monitor  with  Tilt  swivel  base, 
Hercules*  compatible  monochrome  graphics  card, 
1MB  of  RAM.  expandable  to  3MB.  four  I/O 
ports,  fully  tested  and  burned  in  for  60  hours,  fully 
configured  systems 


Denktop  Piibllabar 
SCSIPrtuPMl  <7945 
SCSI  PrcM  Pac  U <5555 


SCSI-2S6e 
Special  EGA  20MB  HJ).  S1895 

Basic  system  as  described  above,  20MB 
H D.,  fully  configured,  EGA/CGA 
compatible  monitor,  EGA  color  display 
card  widi  parallel  pon,  fully  assembled 
and  tested  befme  dtipping 


Hard  disk  for  pc,  xt  & at 


Hard  Disk  for  AT® 

*39  ms  acceu  time 
•20MB  ST4026  $52$ 


Seagate  20/30MB 
Hard  disk  Subsystem 
ST4038  $t2M  20MB  Internal  ST225  5550 

tT4MI  ^ 20MB  External  ST225  $499 

.r...  30MB  Internal  ST238  $479 


AioDEMS  BY  EVEREX 


•30MB 

•40MB  

80MB/28ms  ST4096  $1195 

72MB/25  ms  Toshiba  8/095  With  Floppy  ConmUer  add  155 


Evercom  12 

■ Hayes  compatible 

■ Software  iricluded 

■ Half  siae/Low  power  $1 09 

■ 300/1200  Baud  iniemal 

■ Runs  Smartcom  and  aU  Hayes  comp  stdtware 

■ Excellent  for  Long  Distance  Calls 


Evercom  24 

■ Hayes  compatible 

■ Half  sim/Low  power 

■ 1200/2400  Baud  internal 

■ Software  iiKluded 

■ Runs  Smartcom  and  all  Hayes  comp  sed'tware 

■ Excellent  for  Long  Distance  Calls 


$199 


Mono  Hercules 
Compatible 

■ Printer  port  w^^ 

■ Hercules  compan'ble 

■ Software  twitchable 

■ Runs  Lotus  123  Graphics 

■ Ruiu  132  columns 


EGA  Graphic  Card 

• Parallel  port  t17ft  <l7fi 

■ Fully  IBM  compatibie  wi/O  • External  Switch  wJ/O 

■ 2S6K  video  memory  ■ 640  x 390  EGA 

■ Runs  color/mono  enhance  display  ■ 320  x 200  CGA 

■ 6 colors.  640  x 350  restriution  ■ 640  x 390  Monochrome 

■ I printer  port  ■ Hercules  compatible 


■ Nonglare 

■ 800H  X 390V  resolution 

■ FCC  class  'B'  approved 

IBM  Quality 
Color  monitor 


EGA  monitor  $429  NEC  Multisync  $555 

■ 640  x 390  ■800Hx960V 

■ 640  x 200  ■ Text  Mode  Switch 

$348  ■EGA  and  CGA  ■ EGA.  PGA,  CGA  compatible 


Multifunction  cards 


Tape 


BACKUP  BY  EVEREX 


Multifunction  for  AT® 

■ Software  and  game  port 

■ 0-2MB  memory 

■ Two  serial  ports  tt/lo 

■ One  patalle]  port 

■ Runs  oo  12  MHx  AT* 

■ 2nd  serial  pon  optional 


Memory  card  for  PC 

■ Short  card 

■ 0-976K  Memory 

■ Support  64R/  256R  DRAM 


Mini  I/O 
for  PC/XT/ AT 

■ Parallel  port 

■ Real  rime  clock/calendar 

■ 2 serial  ports 
(2nd  optional) 


Six-Pac  Compatible  Tape  Backup  Subsystem 

■ Serial  pon  ■ Backup  5MB  in  1 minute 

fya  9 Parallel  pon  coo  ■ Image/File-by-File  TEAC 

^ ■ Clock/calendar  ■ Mounting  haidware 

a 0-384R  Memory  ■ Software  end  tape 

a Game  pon  and  software  ■ Controller  included 


INT.  EXT. 

20MB  $580  $620 

Wangtek  60MB  $727  $827 
Archieve  60MB  ~ $650 


Memory  card  for  the  AT® 

$45  ■ WMB  $135 

9 256RB  RAM  chip 

■ Split  Memory  address 

■ One  year  limited  warranty 


■ Hercules  Morwgnphics  card 

■ Fully  IBM  compatible 

■ 8088-2, 8 MHz  CPU 

■ 20MB  Hard  Disk  Drive 

■ 4.77  and  8 MHz  keyboard  selectable 

■ With  360K  Floppy  Drive 

■ 1 parallel  pon 

■ Option  math  Co-ptoensor 


I 640K  memory 
I 1 35  watt  power  supply 
I Keyboard  “ 

IMS  DOS  3.1 
I FCC  Class  'B'  approved 
I One  Year  warranty 


$945 


Others 


Turbo  PAC-286 

■ Makes  your  PC/XT 
33%  faster  dtan  IBM 

■ 80286  processor 

■ Socket  for  80287 

■ I28KRAM 


$399 


Everez  Edge 

■ Parallel  pon 

■ 1 32  column  text, 
color  or  memo 

■ Color  display  16  colon 

■ color  software  thru 
mono  monimr 


Microsoft 

Compatible 


■ 200dota/mch 

■ Work  widi  AuioCad 

■ 3 butmns/built-tn 
9235  mkroptocessor 

Mouse  with  DR.  HALO  $109 


$76 


HD/Floppy  controller 

■ Harddisk 

ft  Floppy  controUer  for  AT 

■ POXT  Hard  disk 
& Floppy  controller 

■ PC/XT  Western  Digital 
(chipset)  Hard  disk  controller 


8/«9 

$128 

$19$ 


Quaniity  Oueptmtt  atml»bh 
Otmltrt  mr»  IFflretne 
OMEJr  BV  MAH:  Omck  «r  Mamy  ofAtr, 
Cafiferma  a4d  0%  min  loz. 

OKDEB  BY  nUNB.-  COJL.  Cv/Atr 
CbrA  VISA.  MamfCknl  AmHtmBjfna 
(IBmrajarAyfremdCmfm^f.O.. 


TBBMStDrnioamLmitika. 
fimL  A$  prioi  tn  wAym  *$ 
famtiim  may  tv  Bmimd  ami  wa 


I Southern  Qalifornia  Systems, Inc. 

SI  J4S2S  HumhoHs  St^t  Lo$  AInmitOB,  CA  9472$  (Im  Ormmga  Cmmmty,  Lma  Amgalaa)  fff%  f(rr*frUn /**» 

SS  /w  RMA  AAwden /kr  Jtmnw 

CALL  ut  now  tolifrot  at  l~fS00)  237^7274  (Outside  CA)  mw. vt!!!'. 

1-(213)  493-6633  (SaUs)  ooarantee  « 

foirTsckmiealSt^pariCaO(2iS)59t^9748  FAX$  i-{21$)49i-5i87  Corporate  accounts  cM  And  tmd  get  totateati^aetiom  for  your  nwney. 
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supply.  As  solder  jobs  go.  this  is  an  easy 
one  to  accomplish. 

If  wielding  hot  irons  is  not  for  you.  or  if 
you  have  an  old  PC  with  a dinky  6.^. 5-watt 
power  supply,  ytxi  should  consider  Man- 
zana's  MDP.5A  drive.  It  has  its  own  power 
supply. 

If  you  have  room  for  a half-height  flop- 
py drive.  Manzana's  $249  MDI.5  drive 
will  slip  right  in  and  connect  just  like  a S'A- 
inch  floppy.  Since  it  is  an  internal  drive,  it 
is  not  necessarily  an  option  for  everyone. 

Any  Manzana  drive  that  does  not  use  a 
MUX  card  will  run  under  DOS  3.2's  3'/2- 
inch  device  driver  as  well  as  under  Man- 
zana's own  software.  For  those  who  run 
DOS  2.1.  Manzana's  3FIVE  software  will 
run  with  IBM's  drive.  All  of  Manzana's 
products  use  Sony  drives. 

MICRO-ZCO. 

Direc-Link 

Direc-Link  has  the  most  DOS  shell-like 
features  of  any  of  the  tested  products.  Not 
surprising,  since  the  prrxluct  points  out  it  is 
“From  Micro-Z  Company.  Creators  of 
Direc-Tree."  Like  The  Bnwklyn  Bridge 
and  Lap-Link,  Direc-Link  uses  the  serial 
ports  of  the  two  computers  to  transfer  se- 
lected files  at  1 15.200  bps. 

Direc-Link  transferred  the  contents  of 
the  DOS  3.2  distribution  disk  in  just  over  2 
minutes,  a performance  comparable  to  the 
other  1 15.200  bps  transfer  products  re- 
viewed here.  But  before  it  would  accept 
commands.  Direc-Link  also  tixrk  an  addi- 
tional 2 minutes  to  read  in  the  relatively 


FACT 


F 


L F 


Dirtc-Unk 
Micro-Z  Co. 

4 Santa  Bella  Rd. 

Rolling  Hills  Lstates.  CA 
90274 

(213)377-1640 
List  Price:  $S9.S0 
Requires:  64K  RAM. 
serial  port  and  cable. 

In  Short:  A device  driver-like  pitxiuct  with 
a number  of  DOS  shell  features.  Not  copy 
protected. 

OHCL£«ieONHE*DEHS£RV1CECABO 


simple  directory  structure  of  our  hard  disk. 
Users  with  large  hard  disks  or  many  direc- 
tories might  have  a longer  wait. 

The  first  thing  you  see  when  you  use 
Direc-Link  is  a tree  diagram  of  your  cur- 


rent disk  drive's  directory  structure.  Using 
the  ScrollLtxtk  key.  you  ean  select  the  tree 
diagram  for  the  other  computer  and.  by  us- 
ing the  eursor  keys,  you  ean  select  the  ac- 
tive directory  on  each  machine. 


WHAT 

YOUGET 

IsThreeTimes 

better 

ThanWhatYou 

See. 


Don  V try  to  choose  between  word 
prtKessing,  desktop  publishing,  and 
typesetting.  One  software  package 
does  it  all:  Xy  Write  III. 


XyWritelllisa 
high-performance 
UKird  processor. 

Xy  Write  III  is  ideal  for  writers,  editors, 
lawyers,  and  other  people  whoprocess 
large  volumes  of  text.  It's  fast,  flexible, 
and  fidl  of  advanced  features. 

XyWtite  III  drives 
a laser  printer for 
desktop  publishing. 

XyWritelll  lets  you  take  advantage  of 
all  the  capabilities  of  today’s  sophisti- 
cated laser  printers.  U.se  different  fonts, 
proportional  .spacing,  and  all  the  other 
special  features  your  printer  has  to 
prxxluce  high-quality  output  right  from 
your  PC. 


XyWritelll 
preparesyour 
text  for  typesetting. 

Type  your  text  as  you  'd  like  it  to  appear 
and  let  XyW^ite  Ill's  commands  take 
the  place  of  visible  typesetting  codes. 
Hand  it  right  owr  to  your  typographer 
—there's  no  need  for. separate  for- 
matting instructions  or  retyping.  You 
get  more  control,  and  fewer  errors. 


Call  (617)275-4439  and  order  XyWrite 
HI  ($395),  or  the  demo  disk  ($7). 

c^Xyquest 

XyQuest,  Inc. 

3 Loomis  Street . Bedford.  MA  01730 
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Copying  files  is  a little  bit  backwards. 
First  you  select  the  destination  directory 
and  then  you  select  the  files  you  want  to 
copy.  You  can  select  files  by  “pointing” 
at  them  with  the  cursor  keys  or  by  wild- 


card. Direc-Link  also  has  a script  facility 
that  lets  knowledgeable  users  automate 
transfers  that  must  be  made  regularly. 

If  you  like  DOS  shells,  and  if  you  like 
Direc-Tree,  you  will  like  Direc-Link. 


stom  forms. 


FormWorx  makes  it  easy  to  create  forms. 


Inexpensive.  ..easy  to  use.”  rheWall  street  Joumal. 


Whether  it’s  a form  you  use  thousands  of 
times,  or  a one-of-a-kind,  you  can  design 
It  right  on  your  PC  with  FormWorx'".  It's  so 
easy,  you'll  be  making  your  first  form  soon 
after  you  open  the  package. 

“This program  simply  does  a beautiful 
job.”  PC  Week.  FormWorx  has  the  features 
you  need  for  crisp,  effective  forms.  You  can 
draw  vertical  and  horizontal  lines  (single, 
double  and  bold)  that  print  perfectly  straight 
and  solid.  Use  normal,  wide,  and  large  type 
sizes  for  titles  and  labels.  And  your  forms 
can  be  any  practical  size,  up  to  11 " x 14", 
“The  user  interface  is  first  rate.”  PC 
Magazine.  Pull-down  menus  and  clear  com- 
mands make  it  easy  to  add  a row.  change  a 
column,  or  move  things  around  until  every 
detail  IS  just  right.  There's  even  an  "undo" 
command  for  those  times  when  your  com- 
puter does  what  you  say.  instead  of  what 
you  mean. 

Lets  you  fill  out  forms  perfectly.  Fill  out 
custom  or  even  pre-printed  forms  on  your 
PC  without  accidentally  crossing  a line, 
using  text  editing  features  like  automatic 


Yes,  please  send  me  FormWorx  (or  $95* 

* Aim  $4  ^ kx  sTupDing  US/Canada.  SiO  kx  axmak  iwsm 
ki  Mass  add  sates  tax 

□ Enclosed  is  my  check  oi  money  order  (oatabte  lo  FormMxx  Coro.) 
Please  Charge  my  QVtSA  D MC  CAMEX 


word  wrap,  on-screen  underlining,  bold- 
facing. and  justification.  Integrated  macros 
let  you  automate  repetitive  tasks,  type 
"boiler  plate"  phrases  with  a single  key- 
stroke. jump  from  one  blank  lo  another,  and 
more.  And  you  can  print  the  whole  form 
or  just  the  data  on  any  of  over  100  popular 
printers 

“FormWorx  is  a lot  of  fun . . . this  soft- 
ware should  be  on  your  'must  have' 
list.”  PCM  Magazine.  See  for  yourself. 
Order  FormWorx  and  find  out  why  thou- 
sands of  users  (since  1984)  have  come 
to  rely  on  this  program. 

Special  offer!  For  just  $95*  you  get 
FormWorx  with  built  in  macro  features, 
sample  forms,  and  superb  manual  with 
tutorials.  Plus  free  telephone  support.  Ask 
your  dealer  or  order  directly: 

1-800-992-0085 

(In  Mass,  617-6410400) 

Ask  about  our  other  products,  including 
FormKits’"— hundreds  of  ready  made  forms 
on  disk,  for  use  with  ForrriWorx  on  your  PC 


Company. 
Addrws 


Signature. 


FormWorx  (kxmefly  Anatytx  kitetnabonal,  Inc) 

1365  Massachusetts  Ave . Arlington,  MA  02174 
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PROSPECT  RESEARCH  CORP. 

PC  Trans 

Prospect  Research  Corp.’s  PC  Trans  is 
slow  and  difficult  lo  use.  That  and  a dearth 
of  documentation  make  it  worth  skipping 
and  pocketing  the  $165  it  would  have  cost 
you. 

PC  Trans  comes  in  a 1978  Baggie-style 
package  (a  plastic  bag  with  cardboard  stiff- 
ener and  a fluorescent  orange  header).  In- 
side you  find  one  page  of  documentation,  a 
cable,  AT  serial  port  adapter,  and  3 ‘/2-inch 
and  5 '/4-inch  disks. 


Impact  file 


PC  Trans 

Prospect  Research  Coip. 
lOOfYospect  St. 

New  Haven.  CT  065 1 1 
(203)624-6765 
List  Price:  $165 

Requires:  One  serial  port,  one  floppy  disk 
drive. 

In  SbcMi:  A substandard  transfer  utility  that 
can't  compare  with  other,  more-s(^)histicated 
products.  Not  c(^y  protected. 

CIRCLE  «S4  ON  HEADEH  SERVICE  CABO 


At  first  glance,  PC  Trans  looks  like  an- 
other device  driver  product  such  as  The 
Brooklyn  Bridge  or  Paranet.  On  examin- 
ing the  “documentation,”  we  see  that  you 
specify  the  files  to  be  sent  with  the  com- 
mand line  parameter,  SEND,  and  FILE- 
NAME on  the  transmitting  machine,  and 


■ PC  Trans  \^d&\he 
slowest  product  PC  Labs 
tested.  It  took  nearly  15 
minutes  to  transfer  the 
DOS  3.2  distribution  disk 
from  one  machine  to 
the  other. 


1 

r 


Avail  S prices  suDiect  to  change  ShiQ/Hand  For  Into  (216)  755-5100  Pers  Checks  (7-10  days  to  dear) 

2%-(min  $3  Call  on  monitors  & printers)  177  Gordon  Ave  & Money  Orders  Accepted 

Ohio  5 5%  Tax  Compatabilily  Campbell.  OH  44405  ViSA/MCARO  NATIONAL  (800)  433-9622 

not  guaranteed  Hours  Mon -Fn  gam-9pm/Sat  I0am-2pm  ORDERS  ONLY;  OHIO  (800)  433-6779 
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Whole  Earth  Electronics 


WHOLE  EARTH 
XT  Turbo 

Complete  20  MB  System 

Complete  phig-irnind-ux  system 

The  Confident  Compatible.  Superb 
workmanship.  AssemfaM  h our  Berkeley 
^ CaKfomia  plant  and  lab  tested  to 
ensure  quality  and  compati- 
bility! Each  computer  gets  a 
48-hour  bum-in. 

Features  Include: 

• Dual  clock  yead/keyboard  fwitchabic  4.77Mhz  and  8Mhz  * 2S6K  inftaled  RAM; 
motherboard  bs  640k  capacity  • I SO  watt  power  • Eifht  expansion  dots 

• Runs  al  MS-DOS  profnms*  BRAND  NEW  (not  rcfurbwted)  uimous  make  20MB 
hard  dive  and  convoler  card  •360K  famous  make  flo^  drk^  * AT  style  $4  key 
keyboard  wA£D  status  indcators  • MenofrapNcs  (Herciiet  compedbte)  card 
w/pretterport  • High  reeoiutien  TTL  wnbcr  screen  moniter  • System  asacmbled  and 
rerred  • FULL  OME  YEAR  UMITED  WARRANTY  • 30Oay  return  for  refund 
poNcy  * FCC  Class  8 approved 


About 

Whole  Earth  Access 

"The  Company  that 
Calls  You  Back”'*' 

Whole  Earth  Access  scores,  wel  known 
throushout  CaHomia,  now  sd  the  fmest 
computer  products  nationwide.  We 
provide  total  customer  satisfaction  at  the 
towest  possible  prices.  We  have  4(X) 
employees,  we  perform  over  10,000 
customer  transactions  a week,  we  do 
over  $S0  mIKon  business  per  year!  In  al, 
we  have  the  abikey  and  commitment  to 
take  care  of  our  customers. 


FOR  MORE  INFORMATION  AND  ORDERS  CALL  TOLL  FREE: 

1-800-323-8080 


For  CA  calls  or  customer  support:  415-653-7758 
WHOLE  EARTH  ELECTRONICS  • 2990  7^  Street  • Berkeley.  California  947 1 0 

Cat  for  fmght  and  COD  informatioo  E/ron  subject  to  correction 

Al  tturmi  am  mm  be  m imm.  net  meOfltd  or  Oemafti.  w0t  et  manmk.  werranty  mOs  and  padxfinf  intact  AttumW  aem  miei  paar  a WMi  laO*  fJteetna  Acam  Mechadai  Auftorgaiwn  an  dn  #ippaif 
IMmmamafulciwdK.»dmmbe*iptmdpnemdm4em0ei.  fim  col  WWt  totfi  ClKtranes /or  mart  fifbmiatnn  ABOUT  OiM  WARRANTY:  Cartfi  EhcPwacs  «NI /^or  or  nplacc.  oi  lO  opton.  eiy 
AFirOw  pnduca  or  pom  at  no  orfiMonaf  durfc.  pnndtd  #M  omomor  mm*  tht  preAici  dONV  P'Spod.  la  WMt  Carpi  Acoai 
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MICROWAY  ACCELERATES  YOUR  PC! 


Micro, 

l/Vay,^ 


0P.O.  Box  79 
Kingston,  Mass. 
02364  USA 
(617)  746-7341 


You  Can 
Talk  To  Us! 


MicroWay  Europe 
32  High  Street 
Kingston-UporvThames 
Surrey  England  KTI  1 HL 
Telephone:  01  -541  -5466 


CALL  (617)  746-7341  FOR  OUR  COMPLETE  CATALOG 


LOTUS/INTEL  EMS 
SPECIFICATION  BOARDS 

MegaPage'  The  only  EMS  board  which 
comes  populated  with  two  megabytes  of 
cod-running  low  power  drain  CMOS 
RAM  installed  Includes  RAM  disk,  print 
spooler,  disk  cache  and  EMS  drivers.  For 
the  IBM  PC  XT  and  compatibles...$S49 

MegaPaga  with  0K $149 

MegaPage  with  2 megabytes  of  HMOS 

RAM $419 

MegaPage  AT/ECC'  EMS  card  for  the 
PC  AT  and  compatibles  includes  Error 
Correction  Circuitry.  With  ECC  1 1 RAM 
chips  cover  256K  so  the  user  never  en- 
counters RAM  errors  With  1 megabyte 


CMOS  RAM $699 

INTEL,  JRAM,  or  Maynard CALL 

INTEL  INBOARD  386  0K $1325 


8087  SOFTWARE 


IBM  BASIC  COMRLER $465 

MICROSOFT  QUICK  BASIC $79 

87BASIC  COMPILER  PATCH ....  $1 50 

87BASIC/INLINE $200 

IBM  MACRO  ASSEMBLER $155 

MS  MACRO  ASSEMBLER $99 

87MACRO/DEBUG $199 

MICROSOR  FORTRAN  V4 $299 

RM  FORTRAN $399 

LAHEY  FORTRAN  R7L $477 

MS  or  LATTICE  C CALL 

STSC  APL*  PLUS/PC $450 

STSC  STATGRAPHICS $675 

SPSS/PC-I- $695 

87SFL  Scientific  Functions $250 

87FR $200 

OBJ -ASM $200 

PHOENIX  PRODUCTS CALL 


8087  UPGRADES 

All  MicroWay  8087s  include  a one  year 
warranty,  complete  MicroWay  Test 
Program  and  installation  instructions 

8087  5 MHz  $105 

For  the  IBM  PC,  XT  and  compatibies 

8087-2  8 MHz  $154 

For  Wang  AT&T,  DeskPro  NEC  Leading  Edge 

80287-3  5 MHz  $179 

For  the  IBM  PC  AT  and  286  compatibles 

80287-6  6 MHz  $229 

For  6 MHz  AT  and  compatibles 

80287-8  8 MHz  $259 

For  the  8 MHz  80286  accelerator  cards  and 
Compaq  386 

80287-10 10  MHz  $395 
PC-PAL""  Programmer $395 

Call  for  great  prices  on  V20,  V30, 

64K,  1 28K  and  256K  RAM 


MICROWAY  SOFTWARE 
FOR  LOTUS  1-2-3~ 

FASTBREAK’  employs  the  8087  to  in- 
crease the  speed  of  Lotus  1 •2-3'’  Version 
1 A or  1 A*.  Users  are  reporting  speed  ups 
of  between  3 and  36  to  1 . When  run  with 
our  NUMBER  SMASHER  accelerator 
card  recalculation  speed  ups  of  1 0 to  30 

are  being  reported $79 

PowerOialer*  Add-In  for  Lotus  1-2-3 
Release  2.  Automated  telephone  dialing 
from  within  1 -2-3.  Adds  least  cost  routing, 
automatic  carrier  selection  and  auto- 
mated phone  book  worksheet  Builds 
customized  dialing  applications.  Can  be 

used  with  DesqView $79 

HOTUNK'  adds  easy  linking  of  spread- 
sheets to  Lotus  1 -2-3  Version  1 A . . $99 


FastCACHE-286~ 

Runs  your  PC  Faster  than  an  ATI 

Runs  the  80286  at  9 or  1 2 MHz  and  the 
80287  at  8 9 or  12  MHz  Includes  8 
kbytes  of  55ns  CACHE 


Compatible  with  Leading  Edge  Model  D, 
Compaq,  and  Turbo  motherboards  In- 
cludes8088  Reboot  Swrtch,  DCachei  Print 
Spooler  and  Diagnostics . . . From  $399 


NUMBER 

SMASHER/ECM" 

Triples  the  speed  of  CAE 
and  all  applications! 

From 

$599 


12  MHz 
8086/8087 
Accelerator 
Plus 

A Megabyte  for  DOSI 

For  the  IBM  PC,  XT  ar>d  compatibles 

PC  Magazine  “Editor’s  Choice” 


287Turbo'‘-10/12 


ATS™ 

Turns  your  AT  into  a high  speed  multi- 
user Xenix  business  system! 


8 port  intelligent  serial  controller  with  3% 
response  degradatiorr  Includes  8 MHz 
80186  with  built  in  DMA $1299 


287TURBO-PLUS’‘ 

Speeds  up  your  AT 

Adjustable  80286  Clock  6-1 2 MHz 
10  MHz  80287  Clock 

Plus  Full  Hardware  Reset $149 

Optional  80286-10 $175 


287Tufbo  runs  the  80287 
at  10  on  2 MHz  in  the  IBM 
PC  AT.  compatibles  and  the 
new  Compaq 386  with  1 00% 
software  compatibility. 

10  MHz $450 

12  MHz $550 


PC  Magazine  “Editor’s  Choice” 


287TURBO-PLUS 
With80287  10MHz. 
With  80287  12  MHz. 


$549 

$629 


FINALLY! 


DATA  TRANSFER 


you  specify  the  files  to  be  received  by  us- 
ing the  panuneter  RECEIVE  and  the  drive 
on  which  they  will  be  saved  on  the  receiv- 
ing computer.  All  this  seems  awkward  in 
comparison  to  other  products. 

PC  Trans  was  the  slowest  product  PC 
Labs  tested.  It  took  nearly  15  minutes  to 
transfer  the  DOS  3.2  distribution  disk  from 
one  machine  to  the  other. 

PC  Trans  reminded  me  of  the  days 
when  computers  had  24K  bytes  and  CP/M 
was  king.  It  requires  a lot  of  operator  skill 
and  it  offers  very  little  help.  Fortunately 
those  days  are  behind  us.  PC  Trans  is  a 
1978-type  product,  and  in  1987  it  just 
doesn’t  measure  up. 

RUPP  BROTHERS 

Fastwire  Plus 

Direc-Link  and  Lap-Link  have  DOS 
shell-like  interfaces  built  in.  The  Brooklyn 
Bridge  and  PC  Liaison  use  DOS  prompt  or 
other  shells.  Fastwire  Plus  from  Rupp 
Brothers  is  another  device  driver  kit,  but  it 
takes  all  its  instructions  from  the  command 
line.  This  user  interface  requires  more  ex- 
pertise than  others.  But  the  command  line 
interface  does  make  it  easy  to  write  batch 
files  if  there  are  some  transfers  that  should 
be  made  periodically. 

Like  Lap-Link  and  The  Brooklyn 
Bridge,  Fastwire  transfers  data  at  1 15,200 
bps  via  the  serial  ports,  though  Fastwire 
seems  to  run  a little  slower.  While  Lap- 
Link  transferred  the  entire  contents  of  the 
disk  in  2 minutes  and  34  seconds,  Fastwire 


FACT  FILE 


FastwinPtus 
Rupp  Brothers 
P.O.  Drawer  J.  Lenox 
Hill  SU. 

New  York.  NY  10021 
(212)517-7775 
List  Price:  $129 
Requires:  I28KRAM, 
one  floppy  disk  drive,  DOS  2.0  or  later,  null 
modem  serial  cable,  IBM  asynchronous 
adapter  (serial  card)  or  equivalent. 

In  Short:  A device  cfaiver  that  takes  instruc- 
tions from  the  crmimarKl  line.  Useful  if  you 
can  write  batch  files.  Not  copy  protected. 
CIRCLE  Oi  ON  READER  SERVICE  CARO 


EASYFLOW 

A n on-screen  flowcharl  processor  that  knows  about  flowcharts  - not  just 
r\  another  ‘ 'screen  draw”  program  that  makes  you  do  most  of  the  work. 
EasyFlowis  a powerful  full-screen  graphics  program  dedicated  to  flowcharts 
and  organization  charts.  With  it  you  can  quickly  compose  charts.  More 
important,  you  can  easily  modify  charts  so  they  are  always  up  to  date. 

w-  Automatic:  fully  automatic  text  centering  within  shapes,  both  horizontally  and 
vertically.  Fully  automatic  line  routing. 

Fast:  written  in  assembly  language  tor  speed. 
w-  Large:  Charts  up  to  4t7  columns  wide  by  225  lines  high.  Chart  too  large  tor  your 
printer?  f/rs/ftoivautomatically  breaks  the  chart  up  & prints  it  in  page  size  pieces 
>■  Standard:  All  standard  flowcharting  shapes  included.  Custom  shapes  can  be  ordered. 

► User  friendly:  Don't  take  our  word  for  it.  PC  Magazine’  says  "EasyFlow  Wyes 
up  to  its  name.  It's  hard  to  imagine  any  easier  and  more  flexible  way  to  produce 
basic  and  even  complex  flowcharts ". 

w-  It  prints:  on  most  popular  matrix  printers  including  IBM.  Epson.  Toshiba.  HP 
LaserJet,  LaserJet-Plus  and  many  others. 

► It  plots:  on  HP7475  and  compatible  plotters. 

► It  works:  we  are  contractually  prevented  from  mentioning  the  name  of  the  "big 
eight"  accounting  firm  that  purchased  a world-wide  site  license,  but  we  can  tell 
you  that  they  spent  months  evaluating  all  available  flowcharting  packages  before 
settling  on  EasyFlow 

»■  Rush  delivery:  Order  by  noon  today  (eastern  time)  and  we'll  have  it  to  you  by 
courier  tomorrow”.  Rush  delivery  charge  is  $15.00  (instead  of  S2.00)  and  is 
available  only  in  USA  & Canada. 

w-  Documented:  (100+  page)  manual  and  over  150  screens  of  context  sensitive  help. 

EasyFlow  works  on  IBM  PC's  and  compatibles.  Requires  320  K memory,  DOS  2.0 
or  higher  and  an  IBM  CGA,  IBM  EGA  or  Hercules  monochrome  adapter  card. 
Order  direct  for  only  $149.95  + $2.00  S&H  (USA/Canada).  $10.00  (foreign).  Payment 
by  M O.,  cheque.  VISA,  Mastercard  or  Company  PO. 

* March  10.  1967  issue,  page  278 

* * Rush  orders  are  shipped  by  Puroiator  Courier  and  normally  arrive  the  next  business  day  to  most  locations 
Remote  destinations  take  longer 


Centra}  file 
oomplete 
"Lo«t  Order- 
form 


In  eddltlon  to  logging 
the  ooinplalnt*  the  search 
unit  ooples  the  oonplaint 
for  menagore  es  well- 


The  chart  fragment  above  was  produced  on  an  HP  LaserJet-Plus  and  is  actual  size  and 
unretouched.  Publication  quality  charts  like  this  can  be  produced  using  only  minutes  of  preparation 
time  and  seconds  of  print  time 


HavenTree  Software  Limited 

PO  Box  1093-P 

Thousand  Island  Park,  NY  1 3692 


Order  Desk:  1-800-267-0668 
Information:  (613)  544-6035  ext  49 
Telefax(G3):  (613)  544-9632 
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Don’t  Pay 
For  Another  Form! 


The  Ultimate  Fonns 
Generator  & Manager 
EZ-Forms  Executive 


Never  be  wiihout  ihe  perfect  fonn  again.  Have 
purchase  orders,  invoices,  expense  forms,  appli- 
cations. or  any  of  over  lUl  popular,  pre-designed 
forms  instantly  with  just  a few  keystrdies.  And 
you  can  nxxiify  or  customize  any  form  easily  with 
on-line  help.  Or  design  your  own  forms  effortlessly 
and  put  your  local  typesetter  on  welfare.  Make 
boxes,  symbols,  combs  and  unique  graphics  with 
ease.  KZ-Forms  also  helps  you  "fill  it  out”  error 
free. 

• Now  with  spreadsheet  style  math,  database 
merge,  chain/increment  pruning! 

• Easy  to  use  - even  the  “boss"  can  use  it! 

• Create  custom  forms  from  scratch  - like  a pro. 

• Context,  sensitive  on-line  help-tutorial. 

• Beautiful  manual  - written  in  “English!”  (But 
youll  probably  never  need  it. ) 

• Power  features  mclude:  text  wrap,  auto-number- 
ing. walk  around  graphics,  shading,  block  opera- 
tions (copy.  move,  delete),  read-to/write-from 
disk,  import/export  forms,  clear  overlay 
for  pre-printed  forms,  boldfacing,  underlining, 
superi'subscript.  italics,  double  sized,  compres- 
sed. user  custom  print  attributes.  ETC! 

• EZ-F(»k,MS  EXECmvK  requires  384K.  DOS  2. 1 
or  later,  mono  or  cobr  monitors.  Supports  all 
popular  printers.  Not  cc^y  protected.  Ten  day 
satisfaction  guarantee! 

Only  $89  Complete! 

Forms  (JOO  *)  DISC  t>  i NOW  AVAILABLE 
ONLY  $39  00 

And  that  includes  manuals,  telephone  sup- 
port & shippiiM!-  (Add  $5  for  UPS  2nd  day  air 
or  foreign  orders.  TX  residents  add  7.25%  sales 
tax. ) Visa/MC/AmerEx/Checks  accepted. 

Credit  Card  Orders  Cau: 
1-800-338-1959-exI.  403 
After  6/iB«7: 

1.800-999<999-ext.  403 

For  nformation  including  site  licensing  and  dealer 
orders.  caB  1-713-338-2238. 

£ZX  Corp..  403  NASA  Road  1 Easf. 
Wthster(Houston).  Texas  77598 


THE  PUBLIC 
(Software) 
LIBRARY 

Newsletter 

Keep  up  with  all  of  the 
great  new  public  domain 
and  shareware  software  as 
it  comes  out . 

Each  month  get  reviews, 
analysis  and  listings  of  the 
best  new  programs  and 
how  to  get  them  for  the 
lowest  cost . 

Send  $12  for  a one-year 
subscription  or  SI  for  a 
sample  issue  to  the 

Public  (Software)  Library 
P.O.  Box  35705  -P2 
Houston,  TX  77235-5705 
or  call; 

(713)  721-6104 


WHAT  OUR  READERS  SAY: 

”1  must  compliment  you  on  the  high 
quality  of  your  monthly  newsletter.  1 
found  it  easy  to  read,  very  informative 
and  truly  enjoyable.” 

- R.D.,  New  Jersey 

•We  ordered  a copy  of  your  newsletter 
because  the  price  is  right,  and  was  I 
pleasantly  surprised!  You’ve  gained  a new 
subscriber.” 

- T.S. , San  Francisco 

. .a  welcome  surprise." 

- J.D. , MD,  Houston 

*. . .entertaining  and  informative.” 

-Z.G.,  Brooklyn,  NY 
*. . .informative,  fun  and  very  useful'” 

- J.H. , Miami 

. .incredibly  valuable  to  me.” 

•N.R. , Michigan 
”...  LOVE  your  newsletter .’ 

- D.W. , Ontario 

Get  the  text  of  the  1985  and 
1986  monthly  newsletters  on 
disk  for  just  $5  per  year. 


■ DATA  TRANSFER 


■ Like  L«/7-L//i/:  and 
The  Brooklyn  Bridge, 
Fastwire  Plus  transfers 
data  at  1 15,2(X)bps. 


transferred  the  same  data  in  3 minutes  and 
17  seconds. 

Fastwire  also  has  a unique  1 76,000-bps 
mode  that  uses  two  cables  and  both  the 
COMl  and  COM2  ports.  This  feature 
sounds  interesting,  but  most  laptops  have 
just  one  serial  port  and  really  can't  use  it.  It 
may  come  in  handy,  however,  for  people 
upgrading  from  XTs  to  ATs. 

Fastwire  may  be  useful  if  someone  is 
available  to  write  the  batch  files  and  if  the 
same  types  of  transfers  are  made  regularly. 
If  that  doesn’t  describe  you,  try  The  Brook- 
lyn Bridge  or  Lap-Link. 


TIGERTRONICS  INC. 

Tigertronic  853W 

Tigertronics  is  a mail-order  supplier  that 
buys  top-quality  Sony  3'/2-inch  floppy 
disk  drives  and  sells  them  for  internal  use 
inaPCfor$159.95. 

In  reality,  3 '/’-inch  internal  drives  are 
all  pretty  much  the  same.  The  manufactur- 
er buys  a drive  from  Alps,  Sony.  Toshiba, 
or  Matsushita,  mounts  it  to  a bracket  so  it 
fits  the  5'/4-inch  half-height  form,  adds 


iaMFACT  FILE 

T^ertronks  853W 

Tigertronics  Inc. 

2734-C  Johnson  Dr. 

P.O.  Box  3717 

Vcntuia.CA  93006 
(805)658-7466 

List  Price:  $159.95 

In  Short:  An  internal  1-Mbyte  3‘/2-inch  disk 
drive  that  has  a cable  that  is  rather  flimsy  and 
a connector  that  is  not  gold-plated;  however, 
there  is  good  value  here  for  the  price. 
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ATI-6/ 12  System  286 


AMA^CE  TO  THE 
AEXT  LEVEL 


ATI-386 

The  ATI-386  AT  board  is  a high-performance  system  board  that  provides 
the  primary  elements  for  building  advanced  personal  computers.  The 
board  is  functionally  compatible  with  the  system  board  in  the  IBM  AT. 
However,  it  contains  an  60386  microprocessor.  32-bit  access  to  data  and 
other  features  that  give  it  over  twice  the  performance  of  an  8MHz  IBM  AT. 

Other  features  include  downward  compatibility  with  IBM  6 MHz  AT.  one 
MByte  32-bit  on-board  memory  expandable  to  16  MByte,  a socket  for  the 
Intel  80387  math  co-processor  and  more. 

ATI-386-64 

The  ATI-386/64  Board  features  the  same  specifications  as  the  ATI-366  AT 
board  as  well  as  on-board  64  KByte  cache  memory,  cacheable  to  a full  16 
MByte  memory  space  to  achieve  nearly  zero-wait  slate  operation  at  full 
speed. 

ATI-6/12  System  286 

The  ATI  System  286-12  runs  at  an  amazing  speed  of  12MHz.  That’s  20% 
faster  than  the  IBM*  Personal  System  2 50/60. 

And  to  protect  your  existing  investment,  we've  built-in  a normal-speed 
mode  as  well.  A few  simple  keystrokes  will  switch  you  to  6MHz  operation 
mode,  when  necessary. 

Combine  the  ATI  System  286-12  with  our  MegaGraph  Plus  EGA  board  to 
get  superb  graphics  performance.  Or  expand  your  system's  main  memory 
with  the  ATI  Multifunction  card.  Expand  from  single-user  to  multi-user 
system  with  up  to  five  disk  drive  slots  and  eight  expansion  slots.  6/8  & 6/10 
MHz  systems  also  available.  CIRCLE  265  ON  READER  SERVICE  CARD 


12  MHz  Multifunction  Card 

Our  versatile  multifunction  card  features  a system  bus  of  12MHz.  Sockets 
on  board  to  handle  up  to  2.S  MBytes  of  memory,  one  serial  port,  one 
parallel  port,  one  game  port.  Optional  second  serial  port  available. 

Professional  Image  Board 

The  new  Professional  Image  Board  is  a PC  board  which  allows  an  ordinary 
home  video  camera  (color  or  black-and-white)  to  be  plugged  into  an  IBM 
PC/XT/AT  personal  computers  or  IBM  compatibles.  Now.  live,  fast  action 
scenes  can  be  instantly  captured  in  full  color  and  frozen.  The  frozen 
pictures  can  be  stored  on  a floppy  or  hard  disk.  The  frozen  pictures  can 
also  be  transmitted  to  any  remote  computer  in  the  world  via  modem  or 
network. 

ATronics 

International  Inc. 

1830  McCandless  Dr.  Milpitas  CA.  93035  L’SA 
See  US  at  (408)942-3344  TLX:  5I0-600-6093  FAX:  (408)  942-1674 

0€OfnDiH'/Spring'87 

Southern  California  Contact;  CNT  Marketing 
16580  Harbor  Blvd..  Ste.  J.  Fountain  Valley.  CA  92780  (714)  839-3724 
Texas  contact:  ATronics  14900  Landmark  Blvd..  Suite  411.  Dallas.  TX 
75240  (214)  960-2516  PAX:  (214)  490-6525. 


IBM  a ATronics  sr«  trademarks  of  their  respective  companies 


■ DATA  TRANSFER 


some  kind  of  adapter  so  the  drive  can  ac- 
cept standard  data  and  power  connectors, 
and  puts  it  in  a box.  Since  IBM  supplies 
the  software  as  part  of  DOS  3.2,  you  don’t 
really  have  to  do  any  R&D  to  get  it  to  run , 


The  Tigertronics  product  isn’t  perfect: 
the  adapter  cables  are  rather  flimsy,  and 
the  data  connector  is  not  gold-plated. 
Those  are  minor  matters,  however;  the  Ti- 
gertronics  drive  provides  good  value. 


Route 


wo  YiHir  Software 


trect  /iccess  professional 
STk  hard  disk  menu  system 
^^_Jspeeds  the  way  to  your 
software.  One  keystroke  takes 
you  anywhere  on  your  hard 
disk ..  .via  the  Direct  Access 
express  route. 

Direct  Access  is  non-memory  resi- 
dent and,  once  Installed,  lets  you 
choose  from  a menu  that  you 
define.  You  can  move  quickly  to 
word  processing,  a data  base  or 
to  any  program  on  the  hard 
disk.  Direct  Access  usage  Track- 
ing will  follow  your  every  move 
and  phnt  out  detailed  or  sum- 
marized reports  of  computer 
usage,  custom  Applications  allow 

you  to  execute  up  to  20  

lines  of  commands  with 
a sihgle  key  stroke.  Pass- 
word protection  at  all 
levels  keeps  your  valua- 
ble data  secure. 


Let  Direct  Access  speed  you  past 
complicated  DOS  commands  to  a 
more  productive  and  efficient 
computer.  Take  the  Express 
Route  ahd  get  there  faster. 


Della  Technology’s  direct 
access  was  the  most  complete 
package,  offering  ease  in  use, 
customization  of  menu  selec- 
tions, and  a sorting  function 
in  the  reporting  utility. 


¥C  'MS/)  AM  EX  * S5.00  SHIPPWC 
600^'  Monev-Bick  Cusrsntee 
Not  coov  Pfotectea 
call  Toll-Free  1 -800-242-menu 
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TOSHIBA  AMERICA  INC. 

Toshiba  Floppy  Link 

Toshiba  America’s  $199  Floppy  Link  lets 
you  use  one  of  your  PC’s  floppy  disk 
drives  as  an  external  SlA-inch  dirive  by 
connecting  it  to  your  Toshiba  laptop’s 
floppy  controller.  However,  this  means  all 
transfers  must  be  made  from  floppies.  The 
approach  eliminates  the  need  for  addition- 
al drives,  but,  like  any  transfer  done  from 
5'/4-inch  floppies,  it  can  be  unwieldy  for 
large  transfers.  Floppy  Link  works  only 
with  Toshiba’s  T 1 1 00  Plus  and  T3 1 00  lap- 
tops. 

Floppy  Link  provides  an  expansion 
card  to  go  in  your  PC  and  cables  to  connect 
the  card  to  your  floppy  controller  and  flop- 
py drives.  You  use  another  cable  to  con- 
nect the  floppy  port  of  your  Toshiba  laptop 
to  the  card.  You  select  which  PC  drive  to 
use  and  which  drive  on  the  laptop  it  re- 
places by  setting  switches  on  the  card.  The 
PC’s  B:  drive  could,  for  example,  be  the 
Toshiba’s  A:  drive.  If  you  make  the  514- 
inch  floppy  your  A:  drive,  most  keydisk 
copy-protected  software  will  run  perfectly 


■ Toshiba’s  Floppy 
Link  provides  an 
expansion  card  to  go  in 
your  PC  and  cables 
to  connect  the  card  to 
your  floppy  controller 
and  floppy  drives. 


well.  Of  course,  since  you  have  the  PC, 
you  wouldn’t  need  to  run  that  software  on 
your  laptop  while  it’s  connected  anyway. 

Floppy  Link  provides  cables  for  PCs, 
XTs,  and  ATs.  Users  of  compatibles  such 
as  the  AT&T  6300  or  Wyse  PC,  whose 
floppy  controller  is  on  the  motherboard, 
may  require  longer,  custom-made  cables 
with  nonstandard  pin  assignments. 

Toshiba  has  succeeded  in  keeping  the 
cost  down  by  eliminating  the  need  to  buy 
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special  formatUng  features  let 
you  wordwrap,  or  position  text 
centered,  justified,  flush  left  or 
right,  and  much  more. 

• 

Automatic  pagination  makes 
formatting  long  documents 
easyl  No  length  limits! 


> Our  graphic  artists  will  find  Fancy  Font 
useful  for  creating  vu-graphs,  presen- 
tation materials  and  advertisemenu. 
There  are  now  commands  to  create 
and  work  with  graphic  images.  SoflCraft  also 
. offers  a special  service  to  digitize  logos  and  sym- 
bob  our  artists  design. 


Fancy  Font  provides  the 
special  symb^  and  math- 
ematical fonts  this  de- 
partment needs  to  pro- 
duce proposals  and  tech- 
nical reports  containing 
scientific  notation  and 
mathematical  formulae. 


Documentation 


Public  Relations  and  Marketing 


Kerning  option  kerns  a docu- 
ment and  automatically  forms 
ligatures. 


Fancy  Font  will  save  lime 
and  money  in  the  produc- 
tion of  our  manuals  and 
technical  documents  that 
require  several  sized  chap- 
ter. title  and  section  head- 
ings in  a variety  of  text  for- 
mats including  portrait  and 
landscape  mode.  The  kem 
option  creates  ligatures  for 
the  most  polished  looking 
documents. 


Fancy  Font  can  make  alt  our 
promotional  maieriab  look 
more  ptofessional.  It  is  a soft- 
ware package  versatile  enough 
10  produce  news  releases,  invi- 
tations. company  newsletters, 
even  last-minute  sales  presen- 
tations, all  looking  as  though 
they  had  been  done  by  a pro- 
fessional typesetting  service. 


Automatic  column  command, 
(new!) 

-• 

Includes  over  1500  mathema- 
tical, foreign  language  and 
special  symbols  that  can  be 
scaled  to  any  size  up  to  1 inch. 


Drop  in  graphic  images  cap- 
tured from  a file  or  from  the 
screen  display  of  programs 
such  as  Lotus  1-2-3.  (new!) 


Manufacturing 


Accounting 


Hundreds  of  optional  fonts 
from  4 to  72  points  available. 


With  Fancy  Font,  we  can 
design  our  own  product  labels. 
I The  SoftCrafl  font  libra^ 
I even  has  a bar  code  font  avail- 
I able  for  inventory  control 
purposes. 


Fancy  Font  can  produce  col- 
umns of  figures  in  small 
typefaces  and  can  be  used  with 
our  Lotus  spreadsheets  and 
graphs.  Perfect  for  doing  an- 
nual financial  reports. 


RECONfMENDATION:  Fancy  Font  can  meet  the  special  needs  of  virtually  every  department  in  the 
company.  No  special  hardware  or  installation  is  required,  so  we  can  use  it  as  soon  as  it  arrives.  Fancy 
Font  wc^d  cut  company  costs  by  reducing  printing  and  typesetting  feet  and  bring  in-house,  several  ser- 
vices that  we  now  send  out.  1 recommend  that  we  purchase  Fancy  Font  Immediately. 


Send  us  your  logo  or  signature 
for  digitization. 


Bertram  W.  Finch 


Let  Fancy  Font  turn  your  printer 
into  a personal  typesetter. 


Fancy  Font  gives  you  the  utmost  in  document  versatility  by 
allowing  you  to  mix  a variety  of  font  styles  and  sizes  in  either 
portrait  or  landscape  mode  with  your  printer’s  native  fonts. 

ir  you  have  an  inexpensive  dot  matrix  printer,  Fancy  Font 
turns  low-resolution  print  quality  into  stunning 
high-resolution,  proportionally-spaced  text 
rivaling  laser  printer  output. 

If  you  have  a laser  printer,  Fancy  Font  turns 
It  into  an  economical  desktop  publishing 
system.  Fancy  Font  prints  with  a wide  variety 
of  typcstylcs  and  sizes  normally  available 
only  from  expensive  typesetting  services. 


Fancy  Font  runs  on  all  IBM  PC’s  and  compatibles  and  works 
with  word  processors,  spreadsheet  and  database  programs. 

SoftCraft,  Inc.  offers  a wide  variety  of  personal  typesetting 
software  and  fonts.  Call  our  toll-free  number  for  information 
on  these  and  other  products: 


Fancy  Font  $t80 

Fancy  Word  $140 

Laser  Fonts  StSO 

SoflCraft  Font  Editor  $290 
Business  Font  Pack  $90 
Font  disks  $15  each 


Now  with  graphics! 


oftCraft,  Inc. 


16  N.  Carroll  St.,  Suite  500,  Madison,  WI  53703  (608)  257-3300  1-800-35 1-0500  y 

The  sample  letter  abmv  was  printed  in  one  pass  with  Fancy  Font  on  an  HP  LaserJet  + . ^ ^ 
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Tremendous  advunees  have  been  made  in  personal 
computer  software.  Sophisticated  business  and  profes- 
sional applications  software  offers  truly  impressive  capa- 
bility.— But.  how  many  times  have  you  wished  this  soft- 
ware was  faster!  Laser  Digital's  PACER-.W6  was  designed 
to  do  just  that — up  to  three  times  faster  than  an  AT  class 
computer.  Now.  that  large  diitabase  program,  massive 
spreadsheet  or  CAD  drawing  comes  alive  before  your 
eyes  with  speed  you  have  wished  for  but  perhaps  thought 
wasn't  possible. 

The  PACER-.186  delivers  maximum  performance  for 
those  applications  which  require  the  utmost  in  speed  and 
system  performance.  Featuring  Intel's  newest  and  most 
powerful  microprocessor,  the  .12-bit  80386  operating  at  16 
MHz.  the  PACER-386  is  ideal  for  all  speed  intensive 


applications.  PC  and  AT  software  is  run  in  a normal 
manner  but  at  the  faster  speed  high  performance  appli- 
cations demand. 

Contact  us  todiiy  for  the  ntime  of  the  dealer  nearest 
you  w here  you  can  see  for  yourself  the  iidvantages  of  usi  ng 
a state-of-the-art  computer  with  state-of-the-art  software. 

M'I(K  Im  \turoMili\\'iiuliiu-\iiinl  XI  \l\  iirfiruili'Hiiiikt 

<‘l  Miiiiniifi  ( «»//»  ilHASI  III  I’l.l'S  i\  u tnulriHiifk  itf  Imc  (inp  l.min  l-2<  i\  it 

iriuhniiirk  of  I (tlM»  ( oi/t.  St  (I  X I SIX  Svsiem  u Irailiiiiiirk  <»/  I hr  Siiiitii 

( lit:  Oiu  ialion.  \rlwurrh  it  iruilfmtiik  ol  Sitrtll  /w.  l‘AChH-.k‘<fii\  it  tnnlrmnrk  of  I iisft 
l>ii:iiiil  hii 

Laser  Digital  Inc. 

1024  Mursc  Avv  , Simnw.ik*.  ('A  040K6 
loll  Free  lel;  (SlHI)  S26-4225 
Calif,  lel;  (40S)  747-  l9Wi  Fax:  (4ns)  747-  l‘)7l 
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■ DATA  TRANSFER 


■ Toshiba  has  succeeded 
in  keeping  the  cost  down 
by  eliminating  the  need  to 
buy  another  drive. 


another  drive,  but  it  still  has  only  a floppy 
on  the  laptop.  Even  though  the  two  ma- 
chines are  connected,  all  transfers  must  be 
made  via  floppies.  This  can  be  awkward 
when  you  are  trying  to  transfer  a lot  of 
data.  It  becomes  almost  unthinkable  if  you 
have  files  larger  than  360K  bytes. 

Another  disadvantage  is  that  the  To- 
shiba laptops  have  one  port  for  either  the 
external  drive  or  parallel  printer,  and  you 
have  to  disconnect  your  printer  each  time 
you  want  to  use  Floppy  Link.  You  can. 
however,  avoid  plugging  and  unplugging 
the  drive  and  printer  by  purchasing  a 
switch  box  for  about  $50.  The  Toshiba 
also  disables  one  of  the  internal  drives  and 
addresses  an  external  drive  as  A:  or  B;.  On 
a Tl  100  Plus  all  you  have  is  one  3'/2-inch 
drive  and  one  514-inch  drive. 


FACT 


FILE 


Toshiba  AnK*rica  Inc, 
Inlonnalion  Svsicms  Division 
2441  Michelle  Dr 
Tustin,  CA  92h80 
(714)541-1062 


Toshiba  Hopp)  Link 
List  Price:  SIW 

Requires:  One  tlt^y  disk  drive,  one  expan- 
sion sit>(. 

In  Short:  A card  and  cabling  combination 
that  connects  K's  and  laptops  but  does  not  al- 
low  hard-disk-to-hard-disk  transiers. 

Ci'K  ' f 6430N  HFADf  CAHO 


Toshiba  M).^54A 
List  Price:  S150 
Requires:  IX)S  .^.2. 

In  Short:  An  internal  3'A-lnch  disk  drive  in- 
stallation kit  that  is  ca.sy  to  install  and  comes 
with  every  faceplate  and  bracket  y<Hi  ct>uld 
p*>sstbly  need- 

' ■ 6440f<FfcAU-Hbfc.K'VlcfcCAR:5 
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UNLOCK  Vroducts  Remove 
Copy  Protection 

RUNS  YOUR  SOFTWARE  ON  ANY  HARD  DISK 


UNlock  '‘copying”  disk  allows  you  to 
make  "unprotected”  DOS  copies  of 
popular  original  program  disks.  Unpro- 
tected backup  copies  p>erform  perfectly, 
as  do  copies  of  these  copies.  UNlock 
copies  run  on  any  hard  disk,  including 
Bernouli  Boxes.  No  original  required  in 
drive  "A".  Run  on  any  RAM  disk 
simply  and  conveniently.  Also,  copy 


DOS  SVi"  programs  to  V/i"  diskettes. 
For  IBM®.  PC,  XT,  AT,  compatibles, 
256K  or  more,  DOS  2.1  or  higher. 
Back-ups  don’t  require  tedious  un- 
installs, and  reorganising  your  hard  disk 
doesn’t  result  in  your  software  calling 
you  a thief!  Back-ups  are  as  easy  as 
the  "COPY"  command  in  DOS. 


Guaranteed  to  work  only  with  programs  below: 


UNLOCK'"  ALBUM  "A”  PLUS 

$49.95 

(riu*54*htp  handling  l-orrign  order*  $10) 

• JBASE  HI  6c  JBASE  III  PLUS’"  ( 1 .0) 

• FR.AMEVC'ORK  1 6l  11'"  (1.0) 

• UHARTMASTER  (6  1. 6.2) 

• SIGNMASTER’-tS.I) 

• FA.STBA(  K’-(5.3) 

• HARVARD  TOTAL 

PROJECT  MGR,'"  (1.10) 

• THINKTANK'"  (2.0,  2.1) 

• LOTUS  l-2-3’-(l.A.  l A*.  2.0,  2.01) 

• IBM  WRITING  ASSISTANT’"  (1.0.  2-0) 

• IBM  RUNG  ASSISTANT'"  (t  o.  2.0) 

• IBM  REPORTING  ASSISTANT'"  (1.0.  2.0) 

• GRAI’HWRITER’"  (4  V 4.31) 

• REALIA  C.OBv^L'"  (1  2.  2.0) 

• MULTILINK  ADVANCED’"  (3.02,  3.03) 

• 1X'>LLARS  4k  SENSE’"  (2.0) 

UNLOCK'"  ALBUM  "B"  PLUS 

$49.95 

lPlu<$4*hip  handling  Foreign  order*  $10) 

• SYMPHONY'"  (1.1,  1.2) 

• ri.|ppER'-(THRU  WINTER  *85) 

• LOTI'S  1-2-3  REPORT  WRITER’"  { 1.0) 

• [XU'RLEIX')S’“(ALL) 

• smARTWORK’"  (1.0  Rev.  8 
thru  10.  M.  1.2  Rev  3) 

• IllSK  OPTIMIZER’"  (1.4.  1.5) 

• MANAGING  YOUR  MONEY’"  (ALL) 

• MU'ROSCiFT  WORD’"  (1.15.  2.0.  2.01 ) 

• PFS;  ACCESS’"  ( 1984.  C) 

• PFS:  PLAN’"  (Tandy.  B.  C.  2.00) 

• PFS:  WRITE’"  (Tandy.  1.00.  l.Ol.C.  2.00) 

• PFS:  REIX'iRT’"  (Tandy.  l.OO.  R,  C) 

• PFS;  RLE’"  (Tandy.  B.  C) 

• DATABASE  MANAGER  II  — 

THE  INTEGRATOR'"  (2.0.  2.02) 

UNLOCK  " ALBUM  "D"  PLUS 

$74.95 

(Plu*$4*hip  handling  F',*teign  ,>rdef»  $l0j 

• dBASE  HI  6i.  dBASE  HI  PLUS’"  (1.0)  • 

• FRAMEWORK  1 Sc  H’"  (1.0) 

• I.XIPPER’"  (THRU  WINTER  *85)  • 

• F.ASTBACK’-(5.3)  • 

• t.:HARTMASTER'"  (6.1. 6.2)  • 

• SIGNMASTER’"  fS.l)  • 

• IX)LLARS  fie  SENSE'"  (2.0)  • 

• SYMPHC)NY’"(1  1.  1.2)  • 

LOTUS  1-2-3’" 

(l.A,  I. A*.  2.0.  2.01) 

LOTUS  1-2-3  REIX^RT  WRITER’"  ( 1 .0) 

IXX  BLEDOS’"  (ALL) 

H.ARVARD  TOTAL  PROJECT  MGR  '"(1.10) 
M.ANAGING  YcX  R MONEY'"  (ALL) 
TH1NKTA.NK’"(2.0.  2.1) 

MICROSOFT  WORD’"  (1.15,  2.0.  2.01) 

fl  Now.  the  m«>M  comprehensive  c»>pv  protection  removal  program  we’ve  ever  created  ^ X ^9  95 

1 UNLOCK"*  MasterKey  " Intnxiuciorv  Price  (Piu*  $s  .hip  handling) 

■ Bre.'iks  over  eighty  pnigrams  including  Lotus  1-2-3'".  Symphony’",  Pt'RXT'S'".  AUTtX^AD’". 

1 REI'iBtXARD'",  GAP'",  ('lipper'".  and  smARTWORK’"  to  name  just  a tew.  In  addition,  generic 

1 copy  busters  for  ProL»'k’"  and  Super  Lex'k  ’“have  been  included.  With  MasterKev.  you  can  break  many 

1 more  prognym*  than  before  MasterKev.  from  TranSec  Systems,  gives  vouUNlix'k’s  solid  performance 

1 and  more 

_ CHOICE  OF 

PtWSO»NAi.  ''UNItxk  ha.s  two  particularly 

endtfanng  characteristics:  It  works. 


and  works  simpiv-  I was  able  to  quickly  produce 
unprotected  copies  of  Lotus  1-2-3  release  2. 
Symphony  1.1.  Microsoft  Word  2.0,  dBase  III  1.1, 
and  Framework  II.  TTiese  copies  performed 
flawlessly,  as  did  copies  of  these  copies.” 

Christopher  O'Malley 
PERSONAL  COMPUTING,  April  '86 


1 L k "Because  copy  protection  can  interfere 
OBB  with  the  ability  to  back  up  a harddisk,  business- 
oriented  users  may  prefer  programs  like  TranSec's 
UNIucl 
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THE  CRITICS! 

BYTE  "UNlock  4 7 defeats  the  latest  ProIcKk  and 
SuperLixk  type  of  copy  protection  scheme.  It’s 
menu-driven  and  works  fine  on  the  programs  it's 
suppose  to  work  on;  Lotus  l'2'3.  dBase  HI. 
Framework,  Symphony,  Paradox  and  several  others." 

Jerry  Poumelle,  BYTE.  Feb.  '86 
RivomtTK'nded  hv  the  cJitor.i  of: 

PERSONAL  COMPUTING 

"The  Best  Sc^ftware  Utilities  for  Under  $100” 

ORDER  TODAY 

TOLL  FREE:  iMLOCK 

1-800-423-0772 


IN  FLORIDA:  1-305-276-1500 


TranSec  Sytcemt,  Inc.,  220  Congress  Park  Drive,  Delray  Beach,  FL  33445 

Trademark*  are  the  i«>le  pr»>pertv  of  ihctr  respective  owner*  I'Nlock  ts  for  uw  only  to  imprtwe  the  useahilttv  of  ieiDtHv 
acquired  and  i>peratrd  software 
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MISCELLANEOUS 


IBM 


NEW  IBM  SYSTEMS 


COMPATIBLE 


PC  II  TURBO  XT 


KODAK  DATA  SHOW 

KENSINGTON  Masterpiece/Plus 

MICROFAZER  w/8K 

MICROFAZER  II  w/512K 

MICROSOFT  MOUSE  w/PC  paint  brush 

POLAROID  PALETTE  PLUS 

35mm  EXPRESS 

MATH  CO-PROCESSORS 


GRAPHICS  CARDS 


You  Don’t  Have 
To  Hunt  For 
Low  Bulldog 
Prices! 


$1050 

129 

129 

309 

119 

...2050 

.450 

CALL 


In  Stock  — /call  for  Priringl 
XT  SYSTEMS 
640  K,  1 Drive,  10  mb  Hard 

Disk $1275 

640  K,  1 Drive,  20  mb  Hard 

Disk 1325 

640  K,  1 Drive,  20  mb  Hard  Disk 
Monochrome  Monitor  & 

Card 1515 

640  K,  1 Drive,  20  mb  Hard  Disk 
Color  Monitor  & Card 1715 

AT  SYSTEMS 

Model  339 $3495 

AT  BASIC  256  K,  1.2  mb 

Floppy 2350 

512  K,  20  mb  Hard  Disk  1.2 


8 mhz,  1 floppy,  640K,  AT  style  ke^ 
board,  game  port,  dock  calends, 
monographics  card,  mono  monitor, 

DOS  & manuals $849 

Color  System  add  $200 
w/20  mb  add  $359 
w/30  mb  add  $425 

CLUB  AT 

10  mhz,  1.2  floppy,  1 mb  Ram 
memory,  hi  res,  mono  graphics 
monochrome  monitor,  clock  cal 

endar $12^ 

Color  system  add  $200 
w/30  mb  add  $539 
w/40  mb  add  $595 


EVEREX  EGA $185 

EVEREXTHE  EDGE 219 

GENOA  SUPER  EGA 599 

GENOA  SPECTRUM 199 

HERCULES  GRAPHICS 189 

ORCHD  TURBO  EGA 565 

PARADISE  EGA  Auto  Switch 335 

PAR/\DISE  Auto  Switch  480 390 

QUADRAM  EGA  PLUS 289 

QUAD  PRO  SYNC 349 

SIGMA  COLOR  400 399 

NEC  GB-1  Multisync 389 

STB  EGA  PLUS 269 

VEGA  DELUXE 359 


MULTI  FUNCTION  BOARDS 


Floppy 2695 

512  K,  20  mb  Hard  Disk  1.2 

Floppy  Monochrome  Monitor 

&Card 2895 

512  K,  30  mb  Seagate  Hard  Disk 
1.2  Floppy 2889 

COMPAQ 

386  Desk  Pro  40/70/130  I 

$4699/5299/639M 
286  Desk  Pro  12  mhz C/VLL 

PORTABLES 

IBM  Convertible $1495 

AT&T  SYSTEMS 

6300 

2 Drive  System $1295 

Compaq  II 

Model  Il/rV 2250/3350 

Compaq  III 

20mb/40mb 3795/4450 

Toshiba  T 1100  Plus  W/64OK....1650 

Toshiba  3100 3175 

NEC  Multispeed 1495 

10  mb  System 1495 

20  mb  System 1550 

Upgrade  to  640K 50 

Systems  include  Keyboard,  Bit  Image 
Graphics,  Green  Monitor,  256K  DOS. 
and  On-^ard  Clock  Calendar. 

AT&T  Color  Monitor 675 

AST  Advantage  w/128K $329 

AST  Advantage  Premium  w/512K 449 

AST  6 PACK  PLUS  w/384K 189 

/VST  6 PACK  PREMIUM  w/256K 199 

AST  5251-11  PLUS 615 

AST  FLASHPACK 289 

/VST  RAMPAGE  for  AT  w/512K 425 

EVEREX  MAGIC  CARD  II  w/384K 159 

EVEREX  MINI  MAGIC  w/o  K 69 

INTEL  Above  Board  for  AT  w/128K 349 

INTEL  Above  Board  PS  for  AT  w/128K 369 

INTEL  Above  Board  for  PC  w/256K 595 

INTEL  Above  Board  PS  for  PC  w/64K 229 

IRMA  BO/VRD 699 

J RAM  III  for  PC  w/o  K 199 

J RAM  III  for  AT  w/o  K 249 

J LASER  PLUS  PC/AT ..489/589 

ORCHID  JET  386 875 

ORCHID  PC  NET  STARTER  KIT 735 

ORCHID  TINY  TURBO  286  389 


Sales  Hot  Line  1-800-438-6039 


RETURN  POLICY 
Returned  Items  muK 


BULLDOG 

COMPUTER  PRODUCTS 

^MasteK^d^  3241-E  Washington  Road  • Martinez,  Georgia  30907 

American  Express  incorporated  as  Georgia  Micro 


bt>  in  original  pack- 
a^ng.  with  al)  war- 
ranty cards  & man- 
uals intact  No  credit 

issued  after  30  days 
from  date  of  shrp- 
,meni  We  do  not 
guarantee  compata- 
biiity  All  returned 
'items  must  have  a 
return  aulhoruation 
number  assigned 


-'-yyy-.  BulWog’s  Pr Iccs 
^ ^ ^ Are  Going  Down 

^ The  Tube! 


SOFTWARE 


Chartmaster... 

Qipper 

Cornerstone  . 


15209 


_349 
.69 

Crosstalk  XVI 99 

D Base  II 299 

D Base  III 399 

Dollars  & Sense „99 

Easy  Extra .89 

Enable 349 

F^back 89 

Freelance  Plus 339 

Framework _..399 

IBM  Display  Write  IV _...369 

Lotus 319 

Lotus  Haj 109 

Managing  Your  Money  3.0 105 

Microsoft  Quick  Basic 69 

Microsoft  Window 69 

Microsoft  Word  3.1 279 

Multimate  3.31 239 

Multimate  Advantage 319 

Multiplan. 1 19 

Norton  Commander.—. .49 

Norton  Utilities 59 

Office  Writer  5.0-.. —259 

Open  Access  II 329 

PFS  Professor  Write  _ 149 


HARD  DRIVES 


Seagate  lOmb  w/contr.  ST213 $325 

Seagate  20mb  w/contr.  ST225 359 

Seagate  30mb  w/contr.  ST238 425 

Seagate  20  mb  for  AT  ST4026 .495 

Seagate  30  mb  for  AT  ST4038  539 

Seagate  40  mb  for  AT  ST4051 695 

Seagate  40  mb  for  AT  ST251 595 

Seagate  80  mb  for  AT  ST4096 949 

lONEGA  BERNOULU 

10  mb  w/card 1065 

10  + 10  w/card 1495 

20  + 20  w/card 1950 

BERNOULU  PLUS 3495 

SYSGEN  Durapack  single 995 

dual  exL/int 1850/1595 

Mountain  20  mb  drive  card 649 

Western  Digi.  30  mb  drive  card 649 

Western  Digi.  20  mb  drive  card 625 

Plus  Hard  &rd  40 859 

Plus  Hard  Card  20 625 

Priam  60  mb  AT 869 


iniiffls 

EveiSri200/2400 


PFS  Professor  Rle... 

PFS  1st  Choice 

Q&A 

Quick  Code  III 

Quick  Report 

Rapid  File 

R Base  System  V 1.0 
Reflex. 


-159 

99 

.259 

.145 

-145 


-259 

349 

99 

Revelation 575 

Squeeze 59 

Super  Calc  IV  1.0 269 

Sylvia  Porter  Swiftax — .49 

Symphony  L2 439 

Turbo  Ugntning  w/Wotd 

Wizard.— —89 

Turbo  Prologue 59 

Ventura  Desktop  Publ 575 

Volkswriter  III — 149 

V.P.  Planner. 59 

Word  Perfect  4.2 205 

Word  Perfect  Ubrary 59 

Wordstar  2000. 249 

Wordstar  2000  + — —.279 

Wordstar  Pro  4.0 249 


1109/225 

Hayes  1200B/1200 .'.315/345 

Hayes  2400  Int/ext .479/539 

US  Robotics  2400  direct  Internal 189 

Ventel  Half  Card  1200 

w/Crosstalk 259 

Vental  Half  Card  2400 

w/Crosstalk 369 

Ventel  1200  Plus 239 

Ventel  2400  Plm 369 


MONITORS 


/IMDEK 

310-A $149 

Color  600S  359 

Color  722...  ...495 

.-^12.--^.“™” 159 

HX12 .419 

HX12E .495 

TAX/\N 

T124  Amber 109 

840 ...799 

720 ...349 

635.....—.  ...450 

650 “ 519 

NEC  Multisync _575 


..$199 

329 

.439 

.439 

.619 


PRINTERS 


EPSON 

LX  86  120CPS,16NLQ 

FX  86E  200  CPS,  40  NljQ .... 

FX  286E  200  CPS,  40  nlq  . 

LQ  800  180  CPS,  60  NLQ..., 

LQ  1000  180CPS,60NLQ, 

LQ  2500  324  CPS,  108  NLQ 879 

EX  800  300  CPS,  60  NLQ 389 

EX  1000 509 

OKIDATA  , 

182  120  CPS 229 

192  Plus  200  CPS \ 359 

193  Plus  200  CPS 535 

292  Plus  200  CPS  100  NLQ :.....549 

293  Plus  200  CPS  100  NLQ i.L 669 

294  Plus  400  CPS I ...1095 

Laser  Une  6 i |..1599 

TOSHIBA  ' 

321  SL 180  CPS  60  NLQ j 1 525 

35 1 11  300  CPS  100  NLQ \ 949 

341  180  CPS,  72  NLQ I.....689 

351  Color  240  CPS  100  NLQ ...‘..1150 

NEC 

P6/P7 435/595 

P5XLyP9XL 985/1195 

3550/8850 725/1020 

PRIMAGE  90  1 1 
w/Pagematc  111  1 

90  CPS  Daisywheel J |.  .1550 


TAPE  DRIVES 


Everex  60  m.b.  internal 7J689 

external ...895 

Everex  20  mb  internal ....499 

external 585 

Genoa  Galaxy  60  mb  internal ...739 

external |...869 

Genoa  Galaxy  20  mb  internal ...589 

external ...695 

Sysgen  Quic  60  internal |...949 

external ...995 

Sysgen  20  mb  internal ...575 

external 650 


Tallgrass  20  mb  int/ext 395'/550 

Tallgrass  20  mb  internal  tape 

plus  25  mb  hard  disk 

Tallgrass  60  mb  external 

BriiiiiiiiiiwwwwiiiTiiim^^ 


.995 


:es  Sub)ect  To  Change  For  Orders  Call:  1-800-438-6039 
For  Shipping  Call:  404-860-6905,  For  Returns  Call:  404-860-6899 
And  In  Georgia  Call:  404-860-7364  r— f—i 

BULLDOCi 


COMPUTER  PRODUCTS 


r C ORDER  DOtj] 


Incorporated  aa  Georgia  Micro 


y 


CIRCLE  481  ON  READER  SERVICE  CARD 


■ DATA  TRANSFER 


It  was  also  slow.  The  Brooklyn  Bridge, 
which  transferred  the  disk  contents  in  1 
minute  and  55  seconds,  not  only  is  faster 
than  Floppy  Link,  which  transferred  the 
data  in  3 minutes  and  2 seconds,  but  it  also 
allows  hard-disk-to-hard-disk-transfers  for 
theT3100. 

TOSHIBA  AMERICA  INC. 

Toshiba  ND354A 

For$150,  Toshiba’s  internal  3'/2-inchdisk 
drive  gives  you  every  faceplate,  eject  but- 
ton, and  bracket  you  could  ever  need.  This 
kit  allows  the  3'/2-inch  drive  to  fit  3'/2-inch 
and  5'/4-inch  full-height  drive  slots.  It  in- 
cludes color-coordinated  faceplates  and 
eject  buttons  in  PC  black  and  AT  gray 
along  with  both  AT  and  Compaq  mount- 
ing slides. 

You  install  this  drive  by  selecting  your 
choice  of  brackets,  slides,  faceplate,  and 
eject  button  and  screwing  them  together. 


■ Lap-Link  is  the  most 
convenient  transfer 
product  for  the  occasional 
user.  It  does  not  require 
changes  to  CONFIG.SYS 
orAUTOEXEC.BAT 
files. 


After  that,  it  goes  in  as  if  it  were  just  anoth- 
er 5'/4-inch  drive.  Expect  to  spend  20  min- 
utes or  so,  compared  to  the  5 minutes  it 
takes  to  install  the  preas.sembled  Manzana 
drive.  Still,  all  but  the  most  fumble-fin- 


gered  should  be  able  to  handle  it.  The  man- 
ual is  clear  and  the  only  tool  required  is  a 
screwdriver. 

Toshiba  assumes  you  will  use  DOS  3.2 
to  run  the  drive.  No  software  is  provided 
and,  unlike  Manzana,  you  cannot  use  it 
with  DOS  2.1.  The  Tigertronics  or  the 
J&M  are  more  expensive  ($159.95  and 
$225,  respectively),  but  both  are  easier  to 
assemble. 

TRAVELING  SOFTWARE  INC. 

Lap-Link 

Traveling  Software’s  Lap-Link  is  the  most 
convenient  transfer  product  for  the  occa- 
sional user.  Like  The  Brooklyn  Bridge,  it 
transfers  data  at  1 15,200  bps.  However,  it 
does  not  require  changes  to  the  CON- 
HG.SYS  or  AUTOEXEC.BAT  files  on 
either  machine  as  The  Brooklyn  Bridge 
does. 

All  you  need  to  do  to  run  Lap-Link  is 


IVfeetTheNew 
Chairman  Of  The  Bciard. 

dev  ELOPED  WITH  PC  MAGAZINE""^ 


Chairman™  is  the  first  true  multiuser  bulletin 
board  software.  Now  up  to  six  users  can  access 
your  bulletin  board  simultaneously. 

Q Are  you  tired  of  using  expensive  online  ser- 
vices as  your  company's  message  center? 

Chairman  ran  handle  all  your  electronic  mail 
needs  at  a fraction  of  the  cost,  and  with  a higher 
level  of  security. 

QDo  you  service  your  customers'  software?  Use 
Chairman  to  send  new  software  versions  to  all  current 
users.  Chairman  can  also  become  a clearinghouse  for  pro- 
grams and  data  files.  You  ran  upload  or  download  both 
Unary  and  ASCII  files. 


QDo  you  have  trouble  getting  customers  to  fill 
out  questionnaires?  With  Chairman,  you  can 
conduct  fast,  effortless  electronic  surveys.  Use 
the  built-in  editor  to  create  a list  of  questions. 
Chairman  will  record  user  responses  for  your 
Instant  analysis. 

We  developed  Chairman  initially  to  work  on 
PC  Magazine's  extremely  busy  and  demanding 
Interactive  Reader  Service.  Chairman  is  written 
In  DMA's  powerful  ASCOM  IV  script  language— 
and  we  include  the  actual  source  code,  to  make  customiza- 
tion for  your  particular  needs  a snap. 

Are  you  ready  to  revolutionize  your  electronic  communica- 
tions? Start  at  the  top— with  Chairman. 


Kor  more  information,  contact 
DMA  the  leaders  In  communications 
software. 

1 

DYNAMIC  MICROPROCESSOR  ASSOCIATES. 

S45  FIFTH  AVENUE.  NEW  YORK,  NY  10017 
(212)687-7115 

WE  SPEAK  YOUR  UNGUAGE  x 

CIRCLE  330  ON  READER  SERVICE  CARD 
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19.^  Nonh  Creel. 

^ BiilhclI.  WA<)«OM 

(ai6l4»3.a«X 
UsI  Price:  S129.95 
Ketiuires:  12SK  RAM  on  laptop,  IIK)K 
RAM  onljc^ktop,  0(2S  2.0ttr  later 
In  .Short:  Split  screen  shtrws  contents  of  di- 
rectories in  both  machines.  Faster  than  The 
Hrm>U\n  Bhilfit’  and  competitively  priced. 
Not  cirpy  protected. 

C'Hi  ! I 637ortneA0fcns.f  .rv.'-t  c:ari. 


connect  the  cables  (which  include  DB-9 
and  DB-25  connectors  at  both  ends  to  con- 
nect to  any  laptop  and/or  PC  model)  and 
type  LL  on  both  machines.  But  the  3'/2- 
inch  disk  and  S'/a-inch  disks  that  are  pro- 
duced are  serialized,  and  you  must  be  care- 
ful not  to  mix  them  up  or  the  machines  will 
not  talk  to  one  another. 

Lap-Link’s  main  display  is  a split 
screen  showing  the  contents  of  the  current 
directory  of  both  computers.  From  this 
screen  you  can  copy  files  (including  wild- 
card and  multiple  wildcard  copies),  log  on 
to  a new  directory  on  either  machine,  and 
delete  or  rename  files  on  either  machine. 

You  can  also  select  the  Turbo  mode  that 
reduces  the  overhead  on  the  line  by  in- 
creasing the  block  size  of  the  data  transfer. 
In  Turbo  mode,  Lap-Link  transfers  data 
even  fa.ster  than  The  Brooklyn  Bridge.  It 
seemingly  sets  a record  for  the  fastest  serial 
transfer  on  a PC.  It  certainly  did  in  our 
tests,  and,  at  $129.95,  it  was  one  of  the 
best  buys. 

WHITE  CRANE  SYSTEMS 

The  Brooklyn  Bridge 

Imagine  walking  into  your  dealer  and  hav- 
ing him  try  to  sell  you  the  Brooklyn 
Bridge.  In  this  case,  the  old  joke  is  no  joke. 
White  Crane  Systems’  The  Brooklyn 
Bridge  sells  for  $129.95.  It's  a steal. 

It’s  almost  as  fast  as  an  external  3'/;- 
inch  disk  drive.  It  allows  you  to  use  your 
favorite  DOS  shell  for  selective  file  trans- 


fers and  it  even  lets  you  u.se  your  PC’s  peri- 
pherals from  your  laptop. 

Like  PC  Liaison.  The  Brooklyn  Bridge 
is  a device  driver  that  connects  your  PC  to 
your  laptop  via  their  respective  serial 


ports.  It  installs  as  a device  driver  on  the 
"ma.ster"  machine  and  as  an  applications 
program  on  the  “slave."  You  can  set  up 
either  machine  as  the  master. 

Unlike  PC  Liaison.  The  Brooklyn 


Orfi  l*luH  Mijtwarr  t-rr«li-s  qiialtit  >»r|c  I'harta  in  mimilr*.  tiwr  ant  IHM  i*l  o >i 

Managers,  new  Org  Plus  is  the  quick, 
professional  way  to  promote  your  organization 


Organization  charlH  are  essential  t(K>ls  for 
planning,  budgeting  and  rommunirating. 
Now  Org  Plus’^"  gives  you  the  advantage 
of  a quality  chart  that's  always  up>to*dale. 


Order  todav  risk  free 


Just  enter  names 


Simply  type  names,  titles  and  comments 
into  a display  that  shows  each  manager  and 
their  subordinates.  Then  let  Org  Plus  do  the 
hard  work. 

Org  Plus  automatically  draws  aiul  spa(‘es 
the  boxes,  centers  the  text  and  precisely  lays 
out  the  connecting  lines.  The  chart  is  so 
exact  you  can  use  it  in  any  situation, 
no  mutter  how  formal. 

Yet,  with  a typical  printer  you 
have  your  chart  in  only  3 minutes. 


.'M)  day  money  back  guarantee  if  not  satisfied 
for  any  rea.son.  To  order,  call  415-794-6850. 

^'Nothing  else  (works]  as  quickly  or  neatly 
as  Org  Plus. . . a handy  accessory  and  worth 
every  penny  of  its  rea.sonable  price." 

— Bill  Howard.  PC  Magazine  l/bi/87 


Org  Plus 


for  i/uirk  unci  etur 
orguiiizulicM)  charts 


plus  shipping.  Includes  User’s 
• Vo  (/uhle  unci  telephone  sup|H>rt. 


Flexible 


Choose  from  7 chart  styles  and  8 box 
styles — even  mix  different  styles  in 
a single  chart.  And  you  can  add. 
delete  or  move  employees  to  keep 
pace  with  changing  organizations. 

As  you  grow,  charts  can  expand  to 
handle  hundreds  of  employees. 

O |9W|  n«niir>  Blw  Sulloarr  iBrur|>4ir«lrtt  Uaia  irflH  *1 
FminUtnSqitwr. 


ii 


P.O.  786.5 
Fremont.  (-A  9't.5.'57 


115-794-68.50 


i.«ri 


Send  Org  I'lut.  fcir  my  IHM  INIiirc*<im|>alilile.  Ke<|iiirett  2.'i6kh 
K MVl  and  u |iriiitrror  III*  |dutlrr. 

\>\u»  f.l.tm  $72.9.5  InUl.  In  CA  adil  $t.*Mi  liix. 

OuIhkIi*  us — liii'i  Mnnev  Ordrr  or  Uredil  (!ard  only. 


_ VISA  MC  Am 

(]ard  No. 

Expires 

Signulure 

Name 


. Cheek  (I  S only)  — 1*0  (US  only) 


. Phon 


(Company  _ 

Add  re»8 

City 


. Zip. 


l»t:H787  I 
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Attention  all  FX80,  FXIOO,  JX,  RX,  & MX  owners: 

You  already  own  half  of 
a great  printer 


Now  for  $79.95  you  can  own 
the  rest.  You  see,  today  's  new  dot 
matrix  printers  offer  a lot  more. 

Like  an  NLQ  mode  that  makes 
their  letters  print  almost  as  sharp  as 
a daisy  wheel.  And  mode  switch- 
ing at  the  touch  of  a button  in  over 
1^  styles.  But  now,  a Dots-Perfect 


upgrade  kit  will  make  your  printer 
work  like  the  new  models  in  min- 
utes— at  a fraction  of  their  cost. 

And  FX,  JX  and  MX  models  will 
print  the  IBM  character  set,  too. 

So,  call  now  and  use  your  Visa, 
MasterCard,  or  AmerEx.  Don't 
replace  your  printer,  upgrade  it! 


1-800-368-7737 

(Anywhere  in  the  United  States  or  Canada) 


g 


Sample  of 
letter  with 
DotsPeffect 


fDots-Perfectl 

5^. 


Sample  of 
lettei  without 
DotsPerfeot 


g 


I'Dresselhaus 

8560  Vineyard  Ave . Ste  405.  Rancho  Cucamonga,  CA  91730 

An  upgrade  kit  for  EPSON  FX,  JX,  RX,  & MX  printers 

CIRCLE  295  ON  READER  SERVICE  CARD 


(714)  945-5600 


PolyDesk  III 


The  Next  Generation 
Desktop  Organizer  & 
dBase  HI  File  Manager 


Access  your  dBase  III  files 
instandy,  even  while  ninnmg 
another  program!  Only  ^99. 

30  Day  MoneySack  Guarantee 

PolyI>esk  III  includes  12  powerful 
memory-resident  desktop  tools 
that  are  more  flexible  than  Metro 
or  SideKick.  Includes  exclusive 
tools  lilffi  IblyFile,  the  dBase  III 
compatible  database  manager, 
a visual  DOS  shell  & fast 
Keyboard  Macro  utility. 

• PofyFife  • DOS  Shell 

• PoiyKey  • Text  Editor 

• Td-Do  List  Manager 

• Calendar  • Alarms 

• Af^x>irrtment  Book 

• Calculators 

• Auto  IXaler 

• Clipboard 

• ASCII  Table 


FblyDesk  111  lets  you  read  and  write  dBase  111 
databases!  Create  new  databases  or  update 
and  modify  existing  dBase  III  files  ~ all 
without  using  dBase  III.  Merge  names  and 
addresses  with  letters,  find  information  in- 
stantly, generate  custom  dBase  reports  and 
much  more.  With  PolyDesk  III  anyone  in 
your  company  can  quickly  design 
databases,  search  for  data  and  dis- 
play data.  Tills  makes  dBase  III, 
and  existing  dBase  III  data- 
bases, more  useful  for  everyone 
from  top  management  to  the 
dBase  III  experts. 

If  you  use  dBase  HI, 
you  need  PolyDesk  III! 
If  you  use  PolyDesk  III, 
you  may  never  need 
dBase  III! 


VISA/MC  ORDERS 

1-800-547-4000 

Ask  for  Dept.  303 

In  OR  (S03)  664-3000 
Ssnd  Chock,  RO.’o  to: 
POLYTRON  Corp. 

1615  NW  160th  PI..  Suits  2110 
Boovorton,  OR  97006 
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■ DATA  TRANSFER 


The  Brooklyn  Bridge 
White  Crane  Systems 
6889  Peachtree  Ind. 
Blvd. 

Nofcross.GA  30092 
(404)454-7911 
Lfat  Price:  $129.93 
Requires:  One  serial 

poll. 

In  Short:  An  exceptionally  fast  and  func- 
tional transfer  utility.  Highly  recommerxled. 
Not  copy  protected. 

ORCIE  641  ON  READER  SERVICE  CABO 


Bridge  uses  a little-known  mode  of  the 
PC's  serial  port  which  was  first  used  in 
zero-slot  LANs  like  LANLink  to  launch 
transmission  speeds  from  the  normal 
9,600  bits  per  second  into  the  hyperspace 
of  1 15.000  bps.  White  Crane  claims  this  is 
faster  than  the  data  rate  for  floppy  disks. 


■ The  Brooklyn  Bridge  is 
the  perfect  solution  for 
people  who  use  a laptop 
almost  exclusively  as 
a portable  machine  that 
travels  from  PC  to  PC. 

It  is  terrific! 


The  Brooklyn  Bridge  is  the  perfect  solu- 
tion for  people  who  use  a laptop  almost  ex- 
clusively as  a portable  machine  that  travels 
from  PC  to  PC.  It  is  terrific! 

ZENITH  DATA  SYSTEMS 

Zenith  5V4-Inch  Disk 
Drive 

If  you've  decided  that  a S'/.-inch  floppy 
drive  for  your  laptop  is  for  you,  then  you 
really  don’t  have  a whole  lot  of  choice  as  to 
brand.  Unlike  3'/2-inch  drives  for  the  PC. 
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Zenith  5'/j-lnch  Disk  Drive 
Zenith  Datti  Systems 
itilX)  Milwaukee  Ave. 

Glenview,  IL  6002.S 
(3i2),Wi-894t| 

List  Price:  $3W 

In  Short:  An  external  S'/a-ineh  flivppy  disk 
drive  that,  though  slow,  is  easy  to  set  up  and 
easy  to  ase. 
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5'/4-inch  drives  don’t  have  third-party  sup- 
pliers like  Manzana  or  Tigertronics.  If  you 
want  a 5 '/a-inch  drive,  you  have  to  buy  it 
from  the  same  people  you  bought  your 
computer  from. 

If  that  company  happens  to  be  Zenith 
Data  Systems,  you  will  receive  a simple- 
to-use,  well-made  add-on  disk  drive.  In- 
stalling this  drive  is  a matter  of  connecting 
the  power  and  the  supplied  data  cable.  The 
drive  is  then  addressed  by  Zenith  DOS  as 
drive  C;.  No  other  setup  is  required  to  get 
the  drive  up  and  running. 

Neither  5 '/a-inch  nor  3'/2-inch  disk 
drives  have  ever  been  called  blindingly 
fast.  So  it  comes  as  no  surprise  that  this 
drive  is  one  of  the  slowest  transfer  tech- 
niques reviewed  here.  It  is  also  one  of  the 


nijij  EDITOR’S 
mm  CHOICE 


• The  Brooklyn  Bridge 

• laip-Link 


White  Crane  Systems’  The  Brook- 
lyn Bridge  aiul  Traveling  Software's 
Lap-Link  are  fast,  functional,  and 
competitively  priced.  Each  sells  for 
$129.95.  The  Brixvklyn  Bridge  may 
he  the  most  acee.ssible  for  many  us- 
ers. It  requires  only  a .serial port. 
But  Lap-Link  with  memory  require- 
ments of  I28K  bytes  of  RAM  on  the 
laptop  ami  I OOK  RAM  on  the  desk- 
top, brings  an  added  touch  of  class 
by  showing  the  contents  of  both 
computers'  directories  on  a .split 
screen. 


most  expensive  to  implement.  The  drive 
costs  $399. 

Zenith's  drive  is  a quality  product,  but 
an  external  5 '/a-inch  drive  for  a laptop  is 
really  best  suited  for  the  person  who  uses 


the  laptop  as  his  or  her  main  computer.  HE 


Howard  Marks  is  an  independent  systems 
consultant  and  free-lance  writer  based  in 
New  Jersey. 


SINCE  1983.  RACORE  HAS  PROVIDED... 


Drive  Two  Plus  Gives 
Your  IBM  PCjr  the 
performance  capabilities  of 
a PC  by  adding  a second 
drive  plus  enhancements. 
The  unit  includes  a parallel 
port,  a second  disk  drive, 
clock  calerxfar  with  battery 
back-up,  additional  power  to 
the  side  bus  and  a memory 
expansion  slot.  Your  PCjr 
can  now  run  PC  software. 
Drive  Two  Plus 

<299.00 


Expand  to  640K  Give 
your  PCjr  the  memory  it 
needs  with  RACORE's 
expansion  boards.This  plug- 
in board  fits  into  the  Drive 
Two  Plus  or  the  20MB 
expansion  units  and 
provides  up  to  640K  of 
memory  in  256K 
increments. 
Memory  Expansion 
Boards 

256K  51 2K 

$119  .00  $149  .00 


Drive  Two  Plus 
with  DMA  Direct 
Merrwry  Access  aliows 
data  entry  during  disk 
drive  operation.  Now 
you  can  use  software 
that  requires  direct  use 
of  DMA.  Drive  Two  Plus 
with  DMA. 

$349.00 


20MB  Fixed  Drive 

Similar  to  the  Drive  Two 
Plus,  except  that  the 
second  drive  is  repiaced 
by  a 20  megabyte  fixed 
drive;  a version  of  this 
drive  can  aiso  be  added 
as  a third  drive. 

CALL  FOR  INFO. 


Keyboards  Choose 
from  three  different 
keyboard  packages 
complete  with  ad^ter 
cables  for  your  PCjr. 

PC  Style  $99  .00 
AT  Style  $119  .00 
5151  Style$139.00 


THE  RACORE  COMMITMENT  m CS 


Our  guarantee:  If.  within  30  days  of 
purchase,  any  PCjr,  enhancement 
product  suppli^  by  RACORE  fails  to 
perform  as  promised,  we'll  replace  that 
product  at  our  expense  or  refund  the 
purchase  price.  No  exceptions. 


CALL 

TOLL 

FREE 


1-800-325-1833 

1-800-521-6366 

(in  California) 


BBS:  (801)  363-8720 
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RACORE  Computer  Products,  Inc. 

170  Krto¥fles  Drive  Loa  Gatos,  Ca.  95030  (408)  374^290 

RACORE,  Drive  Two  Plus  are  registered  trademarks  of  RACORE  Computer  Products,  inc. 
IBM,  PC.  XT,  AT,  PCjr,  are  registered  trademarks  of  IBM  Corporation. 

Prices  effective  January  12.1967  & subject  to  change  without  notice. 


Order  Status. 
Technical  & Other 
Info.  (602)  246-2222 


Call  lor  programs 
not  listed 


warehouse 


DATA 

PRODUCTS 


SPECIAL 

MICROSOFT  WORD 

$179 


TOLL-FREE  ORDER  LINE  1-800-421-3135 


FREE  SOFTWARE!  FREE  SOFTWARE!  FREE  SOFTWARE! 

Purchase  over  $100  and  receive  one  of  these  disks  absolutely  FREE!  Purchases  over  $250  get  two  free  disks,  over  $400  get  three,  or 
get  all  four  disks  when  your  purchase  is  over  $50011)  MIXED  BAG  — A great  assortment  of  utilities  and  games  all  packed  on  one  disk. 
2)  PC-WRITE  — Try  this  famous  feature  packed  word  processor.  It's  a winner!  3)  FONT-SET  — Lets  you  set  popular  fonts  like  bold, 
underline,  etc.  on  most  late  model  printers  from  Citizen,  Epson.  NEC.Okidata.  Panasonic.  Star,  Toshiba,  etc.  You  can  even  use  your 
printer  like  a typewriter'  4)  ABC-LIST  — Great  mailing  list  program!  Sort  on  any  field,  do  qualified  searches,  print  reports  and  mailing 
labels,  and  more! 


— SOFTWARE  — 

ACCOUNTING 

BPI  AP.AR.  PR,  GA S169ea. 

Cyma Call 

Dac  Easy  Accounting 39 

Dollars  & Sense 94 

Managing  Your  Money  3.0  . . - 106 
COMMUNICATION 
PROGRAMS 

Carbon  Copy 115 

Crosstalk 89 

Remote 89 

Smartcom  II 83 

DATA  BASE  MANAGERS 

Clipper 380 

Clout  2 Call 

Condor  III 310 

Knowledgeman  II  Call 

Powerbase  2.2 169 

Q&A Call 

Quickcode  138 

Quicksilver 295 

Quickreport 138 

Revelation 469 

R:  Base  System  V 345 

EDUCATIONAL 

Flight  Simulator 28 

Turbo  Tutor  M 25 

Typing  Tutor  III Call 

GRAPHICS 

Chartmaster Call 

Energraphics  2.01  294 

In-A-Vision 275 

Microsoft  Bus  Mouse 106 

Microsoft  Chart 164 

Microsoft  Serial  Mouse 119 

Newsroom  31 

OPTI  Mouse  W/OR  Halo  II  ....  96 

Printshop 33 

Signmaster Call 

INTEGRATED 

Ability 59 

Enable 355 

Smart  Software Call 

LANGUAGES 

Lattice  C Compiler 242 

Microsoft  C Compiler 249 

Microsoft  Fortran  4 0 255 

Microsoft  Macro  Assembler  ...  84 
Microsoft  Pascal  Compiler  . . . 166 

Microsoft  Quick  Basic  3.0 55 

Ryan  McFarlan  Fortran 305 

Ryan  McFarlan  Cobol  479 

Turbo  Basic 55 

Turbo  Pascal  w/8087  *■  BCD. . . 55 
PROJECT  MANAGER 

Hanrard  Total  Project  II 326 

Microsoft  Project 219 

Super  Project  Plus Call 

Timeline  2.0 209 

SPREADSHEET 

Microsoft  Multiplan 108 


Spreadsheet  Auditor  3.0 $82 

Supercalc  4 Call 

VP  Planner 49 

UTILITIES 

Copy  II  PC 19 

Copywrite 39 

Desqview 55 

Double  Dos 30 

Fastback 85 

Graph  in  the  Box 55 

Homebase 39 

Microsoft  Windows 55 

Norton  Utilities  3.1  48 

Prokey  4.0 70 

Sidekick  (unprotected)  47 

Sideways  3.1 39 

WORD-PROCESSING 

Easy  Extra 88 

Microsoft  Word 179 

Multimate  Advantage Call 

VolkswnterS 139 

Webster  Spellcheck  37 

Word  Perfect  195 

Wordstar 162 

Wordstar  Propac 233 

Wordstar  2000^ 206 

— HARDWARE  — 

ACCESSORIES 

Copy  II  PC  Board 75 

150  watt  power  supply 69 

Mini  Micro  Parallel 

Print  Buffer 69 

Masterpiece 88 

Masterpiece  Plus 113 

BOARDS 

AST  Advantage  Premium  ....  422 

AST  Premium  Sixpac Call 

AST  Sixpac  (384K) 229 

Hercules  Color  Card 145 

Hercules  Graphics  ♦ 182 

Intel  Above  Boards Call 

J Laser  (Tall  Tree) Call 

J Ram  3 (Tall  Tree) 159 

J Ram  3 AT  (Tall  Tree) 199 

COMPUTERS 

/"  N 

AZ  TURBO  PC 
IBM  Compatible  Computer. 

4 77  or  7.47  key  selectable, 
keyboard.  640K.  dual  drive, 
mono  graphics  card.  150 

watt  power  supply 719 

or  with  20  MB  Seagate 

Hard  Drive 1025 

6 month  limited  warranty  y 


AZ  TURBO  AT  ^ 

IBM  AT  Compatible.  512K. 

6 & 8 MHZ.  keyboard, 
graphics  card.  220  watt 
power  supply.  MS/OOS  3.2 
GW  Basic 1260  J 


AST  286 

PREMIUM  COMPUTER 
512K.  expandable  to  2MB  on 
the  system  board.  RT  en- 
hanced style  keyboard,  paral- 
lel. serial  and  clock.  1.2  MB 
floppy  disk  drive.  7 expansion 
slots,  two  32  bit  fastram  slots. 
DOS  3.1  & Basic 

J year  warranty Call^ 

Sharp  Portable Call 

EGA  BOARDS 
Paradise  Auto  Switch  480 

EGA  Card 379 

Quad  EGA  Plus Call 

Vega  Deluxe 339 

EGA  MONITORS 

AMDEK  722  455 

NEC  Multisync 559 

Packard  Bell  EGA 450 

HARD  DRIVES 

AZ  20  MB  Hard  Card 425 

AZ  30  MB  Hard  Card Call 

Filecard  20  MB 555 

Maynard  20  MB  Hard  Card  . . . Call 

Plus  Hardcard  20MB  Call 

Seagate  20  MB  Int.  w/cont.  . . . 333 

Seagate  30  MB  Int.  w/cont 399 

Seagate  30  AT  Int 539 

INCREDIBLE  VALUES 
Nationally  advertised  boards  for 
IBM  PC  and  most  compatibles 
at  give  away  prices. 

Keyboards  (similar 

to  5151) $79 

Monochrome  Board  w/printer 
port  (similar  to  Hercules 

Graphics) $79 

Expansion  Board 

0 to  576K $42 

Multifunction  Board  w/game 
port  (similar  to  AST 

SIX  pack)  $79 

Four  Drive  Floppy 

Controller $39 

Color  Card  w/o  printer 

port $69 

Color  card  w/printer 
port $79 


KEYBOARDS 

Keytronics  5151 $162 

Keytronics  5153  269 

MODEMS 

Everex  300/1200  120 

Hayes  1200 Call 

Hayes  1200B  Call 

U S.  Robotics  Courier  2400  . . . 349 
U S.  Robotics  Passwd.  1200  . . 180 

MONITORS 

AMDEK  410  Amber 157 

AMDEK  600  339 

Magnovox  Color  RGB Call 

Princeton  Max  12  159 

Samsung  TTL  Amber 72 

Samsung  TTL  Green 70 

PRINTERS 

CANON  LASER  1939 

CITIZEN 

MSP-10 279 

MSP-15 379 

MSP-20 315 

Premiere  35  Daisywheel 459 

EPSON  - Call  on  all  models 
FUJITSU 

DX2100  Parallel Call 

DL2400  Ser/Par Call 

LASER  IMAGE  2000  Call 

NEC 

NEC  P5XLP 1095 

NEC  P7  Parallel 619 

NEC  8850  1059 

NEC  P6  Parallel 439 

OKIDATA  ■ Call  on  all  models 
PANASONIC 

1091- 1 259 

1092- 1 329 

1592  425 

KXP3151 399 

STAR  MICRONICS 

NP10  Call 

NB15 975 

NX10  185 

SG15 365 

SR15 549 

TOSHIBA  - Call  on  all  models 
RAM 

64K  150NS  (set  Of  9) 16.50 

256K  150NS(setof9) 33 

256K  120NS  (set  of  9) Call 

^(flMS:  Shipping  on  most  software  is  SS  X AZ^ 
ortfets  >6  7\  sales  lai  Personal  checX/com- 
pany  ctwck  ■ allow  lourteen  (14)  days  to  clear 
We  accept  purchase  orders  irom  authorized 
mslitutions  lor  3 5%  more  lhan  cash  price  All 
returns  are  subteci  to  out  approval  There  wtll 
be  a 20%  restock  fee  Mintmum  phone  order 
$50  All  prices  are  subieci  to  change  Due  to 
copyright  laws  we  carmoi  take  back  any  open 
\sottwafe 


No  Charge  for  Master  Card  or  Visa 


We  do  not  guarantee  compatibility 


TOLL-FREE  ORDER  LINE  1-800-421-3135 
WAREHOUSE  DATA  PRODUCTS 
2701  West  Glendale  Ave.  • Phoenix,  AZ  85051 


n 

[jt 


Phone  Hours;  Monday.  Wednesdiy  A Thursday 
7 am-9  pm:  T uesday  & Friday  7 am-5  pm:  Salur- 
dsv9am-5  pm.  MST 


D 
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■ PC  LAB  NOTES:  MOUSE  SOFTWARE  ■ JEFF  PROSISE 


Mouse  software 

SEE  HOW  THEY  RUN 


Here's  a guide  through  the  maze  of  mouse  programming,  together  with  a utility  that  lets 
you  use  the  little  varmints  even  with  programs  not  designed  to  support  them. 


Mocking  mice  and  other  Apple  ap- 
purtenances has  long  been  easier 
than  telling  jokes  about  New  Jer- 
sey, but  there  are  times  when  even  the 
most  hardened  PC  devotee  will  admit  that 
the  keyboard  alone  just  can't  hack  it.  Mi- 
crosoft’s QuickBASIC — arguably  one  of 
today’s  three  best  new  software  values — 
will  certainly  run  from  the  keyboard,  but  it 
really  sits  up  and  says  “cheese”  only 
when  you  use  it  with  a mouse.  Painting  ap- 
plications, where  mouse  devices  are  as  es- 
sential as  the  software  itself,  are  to  the 
graphics  world  what  word  processors  are 
to  writers.  You  have  but  to  put  one  of  the.se 
drawing  utilities  on  an  EGA-equipped  PC 
to  recognize  their  attraction  and  useful- 
ness. And  with  Windows  being  built  right 
into  IBM’s  new  operating  system,  it’s 
clear  that  the  best  way  to  manage  the  circus 
of  multitasking  operations  for  286  and  386 
machines  is  through  a visual  interface,  the 
natural  habitat  of  the  mouse. 

Fortunately  for  PC  users,  you  can  teach 
an  old  dog  new  tricks.  All  you  need  to  su- 
percharge your  machine  with  a mouse  is 
the  mouse  hardware  and  the  resident  de- 
vice driver  that  comes  with  it.  From  the  us- 
er’s standpoint,  there’s  not  much  that  can 
be  written  about  a mouse  that  can’t  be 
gleaned  from  a few  minutes  of  hands-on 
experience.  In  some  applications,  likeAfi- 
crosofi  Paintbrush  (which  is  included  with 
every  purchase  of  a Microsoft  Mouse),  the 
mouse  becomes  a natural  extension  of 
your  own  hand.  In  others,  like  QuickBA- 
SIC, it’s  used  to  open  menus  effortlessly, 
select  blocks  of  text,  page  through  a file, 
and  soon. 


That’s  not  to  say  that  there  aren’t  draw- 
backs to  having  a mouse.  While  it’s  nice  to 
be  able  to  move  a cursor  from  one  comer 
of  the  screen  to  another  with  a single  click 
of  a button,  it’s  maddening  to  have  to  leave 
the  keyboard  to  move  it  left  or  right  a sin- 
gle character  cell.  That’s  my  biggest  gripe 
with  some  of  the  Macintosh  word  proces- 
sors. It’s  a classic  example  of  how  excess 
can  ruin  a good  thing. 

But  the  most  obvious  problem  with 
owning  a mouse  today  is  that  so  few  major 
applications  take  advantage  of  it.  At  the 
end  of  this  article.  I’ll  pre.sent  a general- 
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PC  LAB  NOTES 
Mou.se  function  calls  and  a utility  to 
drop  a mouse  into  your  favorite  pro- 
grams. 

PROGRAMMING/U’HLITIES 

PAD  pops  up  to  give  you  note-taking 
breadth  within  your  applications. 
SPREADSHEET  CLINIC 
Take  a shortcut  to  1-2-3;  va-va-vroom 
your  macros;  SuperCalc  graphs. 
CONNECTIVITY  CLINIC 
Remote  control  programs:  implicit  and 
explicit  file  and  record  locking. 
TURBO  POWER  USER 
Rooting  out  the  fifth  dimension  and  be- 
yond; penetrating  read-only  files. 
USER-TO-USER 

Diskette  emergency  rescue  efforts;  reg- 
ular display  monitor  checkups. 

PC  TUTOR 

Accessing  IBM’s  new  keyboard  codes; 
DOS  3. 1 on  old  1-2-3  system  disks. 


purpose  utility  you  can  use  to  make  your 
mouse  move  around  the  screen  and  page 
up  and  down  in  programs  that  were  not  de- 
signed with  mice  in  mind. 

BEHIND  THE  SCENES  From  the  pro- 
grammer’s point  of  view,  the  mouse  repre- 
sents a new  frontier  of  code  design  and  phi- 
losophy. The  driver,  a .SYS  or  .COM  file, 
is  a collection  of  routines  that  translate 
mouse  actions  into  events  that  can  be 
trapped  by  a running  application  program. 
It  also  provides  a BIOS-like  programming 
interface.  Unfortunately,  however,  not  all 
mice  operate  identically.  Before  you  can 
design  either  mouse  add-on  utilities  or  de- 
sign an  application  for  use  with  a mouse, 
you  must  first  choose  which  mouse  and 
driver  to  target. 

The  Microsoft  Mouse  is  a likely  choice 
for  a couple  of  reasons.  First,  Microsoft  is 
in  the  unique  position  of  supplying  mouse 
hardware  and  software  as  well  as  a host  of 
hot-selling  PC  programs  in  a variety  of  cat- 
egories. Second,  that  company’s  mouse 
driver  is  full-featured  (save  that  it  uses  two 
buttons  instead  of  three)  and  is  constantly 
undergoing  internal  review  for  adaptation 
to  the  latest  industry  requirements.  Indeed, 
many  other  mouse  drivers,  including  those 
supplied  with  Summagraphics’  Summa- 
Mouse  and  LogiTech’s  LogiMouse,  pro- 
vide an  emulation  of  the  Microsoft  ver- 
sion. 

I don’t  suggest,  then,  that  other  mice 
are  necessarily  inferior.  Your  own  choice 
may  be  determined  by  exterior  features 
such  as  the  number  of  buttons,  whether  the 
mouse  is  of  the  mechanical  or  optical  vari- 
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Table  1:  The  Microsoft  Mouse  Drive 
Function  Calls 

A complete  list  of  programming  functions  sup- 
plied through  the  Microsoft  mouse  driver  is  as 
follows.  Only  the  function  names  are  listed;  for 
detailed  descriptions  of  input  and  output  values, 
refer  to  the  Microsoft  Mouse  Programmer’s 
Reference  Guide  and  to  the  body  of  this  article. 

0 Reset  driver  and  read  status 

1 Show  mouse  cursor 

2 Hide  mouse  cursor 

3 Return  posidoo  and  button  status 

4 Position  mouse  cursor 

5 Return  button  press  data 

6 Return  button  release  data 

7 Deftne  horizontal  cursor  range 

8 Deftne  vertical  cursor  range 

9 Deftne  ^aphics  cursor 

10  Deftne  text  cursor 

1 1 Read  motion  counters 

12  Deftne  interrupt  subroutine  parameters 

13  Light  pen  emulation  on 

14  Light  pen  emulation  off 

15  DeftiK  mickey/pixel  ratio 

16  Deftne  screen  region  for  updating 

19  Deftne  double-speed  threshold 

20  Exchange  interrupt  subroutines 

2 1 Return  driver  storage  requirements 

22  Save  driver  state 

23  Restore  driver  state 

29  Deftne  display  page  number 

30  Return  display  page  number 

In  addition,  the  following  functions  are  append- 
ed to  interrupt  lOh  and  implemented  as  the 
EGA  Register  Interface  Library: 

PO  Read  one  register 
FI  Write  one  register 
F2  Read  consecutive  register  range 
F3  Write  consecutive  register  range 
F4  Read  non-consecutive  register  set 
F5  Write  non-consecutive  register  set 
F6  Revert  to  default  register  values 
F7  DefttK  default  register  values 
FA  Get  driver  status 


ety,  or  the  bundled  software.  But  design- 
ing around  the  Microsoft  Mouse  ensures 
that  the  programming  principles  and 
means  discussed  here  will  apply  to  a 
broader  market.  [For  a review  of  a number 
of  competing  mouse  products,  see  Phil 
Wiswell's  article,  ‘ 'A  Pocke^l  of  Mice, ' ’ 
PC  Magazine,  Volume  6 Number  2.  The 


reviews  indicate  which  products  are  Mi- 
crosoft-compatible . — Ed.  ] 

THE  MOUSE  DRIVER  All  communi- 
cation between  an  applications  program 
and  a mouse  is  handled  through  the  mouse 
driver.  The  driver  is  a collection  of  BIOS- 
like  routines  that  are  installed  in  memory 
just  like  a resident  utility.  The  routines  can 
be  accessed  ftom  nearly  any  language,  be 
it  a low-level  one  like  assembly,  high-level 
ones  like  BASIC  (both  compiled  and  inter- 
preted) and  Pascal,  or  one  like  C that  falls 
somewhere  in  between.  The  Microsoft 
Mouse  driver  is  rather  sophisticated,  pro- 
viding functions  to  do  ^most  anything 
from  checking  the  current  mouse  position 
to  establishing  an  interrupt  subroutine  to  be 
given  control  automatically  when  any  one 
of  a set  of  user-prescribed  actions  is  taken 
with  the  mouse.  The  various  function  calls 
included  in  the  Microsoft  driver  are  docu- 
mented in  the  Microsoft  Mouse  Program- 
mer's Reference  Guide.  Unfortunately, 
this  thorough  and  well-written  technical 
manual  (which  costs  $25)  is  available  only 
to  purchasers  of  a Microsoft  Mouse.  Since 
much  of  the  material  is  generically  appli- 
cable, however.  I’ll  cover  the  most  basic 
functions  here. 

The  mouse  software  boasts  24  func- 
tions that  provide  underground  hooks  to 
the  mouse.  Oddly  enough,  they’re  num- 
bered 0-16,  19-23, 29,  and  30,  and  a com- 
plete list  is  shown  in  Table  1 . Even  stick- 
ing to  a subset  of  the  24  function  calls  you 
can  write  some  pretty  powerful  standalone 
and  add-on  applications. 

The  mouse  function  calls  are  accessed 
in  assembly  language  through  interrupt  5 1 , 
a previously  unused  interrupt  whose  vector 
the  mouse  driver  claims  as  its  own.  The 
AX,  BX,  CX,  DX,  and  sometimes  ES  reg- 
isters are  generally  used  for  input  and  by 
functions  that  return  values  to  the  calling 
routine.  AX  always  specifies  the  function 
number,  just  as  AH  does  in  calls  to  the 
BIOS. 

THE  MOU^  CURSORS  Functions  1 , 

2,  9,  and  10  all  concern  the  shape  and  ap- 
pearance of  the  mouse  cursor.  The  mouse 
cursor  is  an  object  that  tracks  the  on-screen 
movements  of  the  mouse  just  as  the  regular 
blinking  cursor  on  the  PC  follows  the  lead 
of  the  four  arrow  keys.  There  are  three  im- 
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portant  points  to  understand  about  the 
mouse  cursor. 

First,  as  every  programmer  knows, 
movement  of  the  traditional  cursor  isn’t 
necessarily  tied  to  the  arrow  keys.  What 
moves  it  and  if  it  moves  at  all  is  entirely  up 
to  the  application.  But  the  mouse  cursor  is 
permanently  linked  to  motion  on  the  part 
of  the  mouse  and,  what’s  more,  the  driver 
takes  care  of  shuffling  the  cursor  around 
the  display  with  no  effort  or  attention  re- 
quired of  the  mnning  application.  Second, 
the  driver  changes  the  cursor  position  even 
when  the  cursor  is  not  visible.  Third,  there 
are  three  different  types  of  mouse  cursors: 
the  graphics  cursor,  the  software  text  cur- 
sor, and  the  hardware  text  cursor. 

The  graphics  cursor  can  only  be  used 
while  the  PC  is  running  in  graphics  mode. 
A mouse  application  running  in  text  mode, 
however,  can  choose  between  the  software 
text  cursor  and  the  hardware  text  cursor. 
The  latter  is  nothing  more  than  the  normal 
blinking  cursor  maintained  by  the  ma- 
chine’s video  hardware.  The  former  is 
similar  to  the  block  cursor  employed  by  the 
BIOS  when  working  in  graphics  mode. 
And  the  graphics  cursor,  which  can  take 
on  virtually  any  shape,  is  a user-definable 
entity  that  the  driver  alternately  draws  and 
erases  as  it  moves  it  across  the  screen. 

Functions  1 and  2 are  used  to  show  and 
hide  the  mouse  cursor.  The  following  two 
lines  of  code  are  sufficient  to  display  it: 

MOV  AX,1 

INT  51 

Conversely , setting  AX  to  2 before  execut- 
ing the  interrupt  hides  the  cursor.  The  cur- 
sor responds  to  both  functions  regardless 
of  its  current  type  or  of  the  video  mode. 
Unlike  the  BIOS  routines  that  manipulate 
the  traditional  hardware  cursor,  functions 
1 and  2 actually  increment  and  decrement 
an  internal  flag  that  determines  whether 
the  cursor  is  visible  at  any  given  time.  A 
value  of  0 causes  it  to  be  displayed;  any 
other  value  prevents  it  ftom  being  seen.  If, 
for  example,  the  cursor  was  visible  and 
you  invoked  the  hide  cursor  function  twice 
in  a row,  you  would  have  to  call  function  1 
twice  to  make  it  appear  again.  Although 
successive  calls  to  function  2 force  the  in- 
ternal flag  to  go  more  and  more  negative, 
the  flag’s  value  cannot  exceed  zero.  Thus, 
a call  to  function  1 with  the  cursor  already 
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displayed  will  not  cause  it  to  disappear. 

Functions  9 and  10  are  for  setting  the 
appearance  of  the  mouse  cursor.  Function 
9 defines  the  graphics  cursor  and  expects 
three  parameters  to  be  passed  to  it.  The 
fust,  in  the  ES:DX  register  pair,  is  the  ad- 
dress of  the  screen  and  cursor  mask  arrays , 
The  cursor  mask  array  immediately  fol- 
lows the  screen  mask  array  in  memory;  the 
two  arrays  work  together  to  define  the 
shape  and  color  of  the  graphics  cursor. 
Each  is  an  array  of  16  words.  In  the  loca- 
tion at  which  the  cursor  is  to  appear,  the 
mouse  driver  first  logically  ANDs  video 
memory  with  the  contents  of  the  screen 
mask,  then  performs  an  XOR  with  the  cur- 
sor mask.  Any  pixel  on  the  screen  that  cor- 
responds to  a 0 bit  in  the  screen  mask  is 
turned  off;  then,  any  pixel  paired  against  a 
I bit  in  the  cursor  mask  is  inverted.  In  less 
technical  terms,  the  whole  process  simply 
makes  sure  that  the  cursor  contrasts  what- 
ever background  it  appears  against. 

THE  MASK  OF  ZERO  The  normal 
practice  is  to  set  all  bits  in  the  screen  mask 
to  I (resulting  in  16  values  of  FFFFh),  then 
to  prescribe  the  cursor  shape  in  the  cursor 
mask  array  by  setting  the  desired  pixels  to 
I amid  a field  of  O's.  Since  a picture  is 
worth  a thousand  words,  the  following 
cursor  mask  array  (one  of  several  samples 
listed  in  the  Programmer’ s Reference 
manual)  is  the  one  that  creates  the  familiar 
pointing  arrow: 

8000h  1000000000000000 

E000h  1110000000000000 

F800h  1111100000000000 

FE00h  1111111000000000 

D800h  1101100000000000 

0C00h  0000110000000000 

0e00h  0000011000000000 

0300h  0000001100000000 

0000h  0000000000000000 

0000h  0000000000000000 

0000h  0000000000000000 

0000h  0000000000000000 

0000h  0000000000000000 

0000h  0000000000000000 

0000h  0000000000000000 

0000h  0000000000000000 

If  you  stare  at  the  page  for  a moment, 
you’ll  see  the  shape  of  the  arrow  defined 
by  the  I’s.  Saying  that  setting  an  array  val- 
ue to  1 or  0 to  turn  a pixel  on  or  off  is  an 
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oversimplification  in  graphics  modes  that 
permit  more  than  one  color,  especially  in 
high-resolution  EGA  modes  that  store  col- 
or information  in  separate  bit  planes.  But 
the  principles  are  the  same.  Writing  mouse 
applications  that  employ  special  EGA 
graphics  modes  are  a topic  in  themselves, 
as  we’ll  see  a bit  later. 

The  second  and  third  parameters  passed 
to  function  9 are  the  horizontal  and  vertical 
coordinates  of  the  cursor  hot  spot.  The  hot 
spot  is  the  pixel  in  the  cursor  block  that  de- 
termines the  cursor  address.  The  horizon- 
tal coordinate  is  entered  in  BX,  the  vertical 
in  CX.  A cursor  shaped  like  the  one  above, 
for  example,  would  probably  use  the  tip  of 
the  arrow  as  its  hot  spot.  Coordinates  are 
relative  to  the  upper  left  comer  of  the 
block.  The  following  lines  of  code  would 
define  a graphics  cursor  for  a mouse  appli- 
cation and  set  the  upper  left  comer  (loca- 
tion 0,0)  of  the  cursor  block  as  the  hot  spot. 
It’s  assumed  that  ES  points  to  the  segment 
that  contains  the  screen  and  cursor  mask 
arrays: 

MOV  AX, 9 

MOV  BX,0 

MOV  CX,0 

MOV  DX.  OFFSET  MASK-ARRAYS 

INT  51 

Function  10  controls  the  appearance  of  the 
mouse  text  cursor.  Setting  BX  to  0 before 
the  call  selects  the  software  text  cursor, 
and  setting  it  to  1 selects  the  hardware  text 
cursor.  What’s  passed  in  CX  and  DX  de- 
pends upon  which  cursor  is  being  invoked. 
For  the  hardware  cursor,  the  two  registers 
represent  its  starting  and  ending  scan  lines. 
This  is  directly  analogous  to  function  2 of 
the  BIOS  video  interrupt  lOh.  For  the  soft- 
ware cursor,  CX  and  DX  pass  the  values  of 
a screen  and  cursor  mask,  respectively, 
similar  in  function  to  the  masks  of  the  same 
names  associated  with  the  graphics  cursor. 
Each  mask  is  one  word  in  length,  corre- 
sponding bit  for  bit  with  the  16  bits  that 
comprise  a character/attribute  pair  in  video 
memory.  The  word  representing  the  char- 
acter at  the  current  cursor  location  is  fust 
ANDed  with  the  screen  mask,  then 
XORed  with  the  cursor  mask.  The  data  in 
the  lower  half  of  each  register  (CL  and  DL) 
operate  on  the  character  itself;  the  upper  8 
bits  comprise  its  attribute  byte.  Program- 
mers typically  define  a software  text  cursor 
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by  leaving  the  ASCII  code  of  the  character 
unaltered,  but  inverting  its  foreground  and 
background  colors  to  produce  a reverse 
field  effect.  The  following  code  example 
accomplishes  this; 

MOV  AX, 10 
MOV  BX,0 
MOV  CX,77FFh 
MOV  DX,7700h 
INT  51 

The  effect  of  logically  ANDing  the  screen 
mask  with  the  character  attribute  pair  is  to 
turn  off  the  blink  and  intensity  bits  but 
leave  everything  else  intact.  Tlie  cursor 
mask  follows  suit  in  leaving  the  character 
code  untouched,  but  flips  the  binary  values 
that  determine  the  foreground  and  back- 
ground colors.  When  the  mouse  cursor  is 
moved,  the  original  contents  of  the  charac- 
ter and  attribute  are  restored  before  the  cur- 
sor is  redrawn  at  another  location. 

TRACKING  MOUSE  POSITION  An 

essential  job  of  the  device  driver  is  to  track 
the  mouse  at  all  dmes  and  make  the  loca- 
tion information  available  to  a requesting 
application.  Exactly  how  the  mouse  soft- 
ware does  this  is  outlined  in  the  sidebar 
“Tracking  the  Mouse.”  Functions  3, 4, 7, 
and  8 provide  the  means  for  an  application 
to  interrogate  the  driver. 

A call  to  function  3 returns  two  kinds  of 
information:  the  status  of  both  mouse  but- 
tons and  the  current  mouse  cursor  position. 
Button  status  is  represented  by  the  first  two 


■ Each  mask  is  one  word 
in  length,  corresponding 
bit  for  bit  with  the  1 6 bits 
that  comprise  a character/ 
attribute  pair, 

bits  of  the  value  passed  back  in  the  BX  reg- 
ister, Bit  0 corresponds  to  the  left  button, 
bit  1 to  the  right  one.  A set  bit  indicates  the 
corresponding  button  is  pressed.  The  CX 
and  DX  registers  on  return  hold  the  hori- 
zontal and  vertical  coordinates,  respective- 
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TRACKING  THE  MOUSE 


The  Microsoft  Mouse  conies  in  two 
flavors:  the  bus  version,  which 
comes  complete  with  its  own  board  to  be 
installed  in  an  empty  slot,  and  the  serial 
mouse,  which  plugs  directly  into  a serial 
port.  They’re  perfecUy  identical  on  the 
outside,  and  handle  exactly  the  same  way 
in  use.  But  a closer  look  reveals  that  the 
resemblance  is  only  superficial. 

The  difference  is  in  the  way  they  com- 
municate with  the  mouse  driver.  The  se- 
rial unit  works  much  like  the  IBM  key- 
board, which  contains  its  own 
microprocessor  to  monitor  keyboard  ac- 
tivity and  disturbs  the  CPU  only  when  a 
key  is  pressed  or  released.  Tlie  serial 
mouse  generates  an  interrupt  that's 
picked  up  by  the  driver  whenever  a but- 
ton is  pressed  or  released  or  when  the 
mouse  is  moved.  A 1 200-bps  communi- 
cation rate  is  utilized.  Given  the  structure 
of  the  data  sent  from  the  hardware  to  the 
software,  1200-bps  means  that  the 


mouse  driver  can  trap  up  to  about  40 
events  per  second,  which  is  adequate  for 
all  but  the  most  demanding  applications. 

The  bus  mouse,  on  the  other  hand, 
doesn’t  generate  interrupts  of  its  own. 
The  CPU  must  poll  it  at  regular  intervals 
to  ensure  that  any  and  all  events  are 
trapped.  Ostensibly,  this  means  that  the 
bus  mouse  requires  a great  deal  mote 
oveihead  than  its  serial  counterpart,  but  it 
does  have  one  significant  advantage:  the 
rate  at  which  it  is  polled  is  programma- 
ble. Polling  can  occur  at  rates  of  30,  50, 
100,  or  200  Hz.  and  the  figure  is  user-se- 
lectable via  a command  line  switch.  The 
higher  communication  rates  are  desirable 
in  applications  like  freehand  drawing 
programs. 

The  functions  provided  as  the  pro- 
gramming interface  are  identical  for  the 
bus  and  serial  mouse.  An  application 
written  for  one  should  run  flawlessly  on 
the  other. — Jeff  Prosise 


ly,  of  the  current  cursor  position.  The 
range  of  these  coordinates  and  the  values 
they  may  take  on  depend  upon  the  screen 
mode  active  at  the  time  the  call  is  made . 

The  number  of  addressable  pixels  on 
the  screen  at  any  given  time  is  determined 
by  the  video  mode.  A PC  equipped  with  an 
EGA  display  adapter  and  an  enhanced  col- 
or display  is  capable  of  entering  any  one  of 
10  different  modes.  Several  different 
graphic  resolutions  (the  number  of  pixels 
that  can  be  addressed  horizontally  and  ver- 
tically) are  supported,  and  in  standard  text 
modes  pixels  are  accessible  only  as  clus- 
ters that  are  controlled  by  character-gener- 
ating circuitry . 

In  order  to  achieve  some  degree  of  con- 
sistency in  assigning  mouse  coordinates, 
the  mouse  driver  thinks  in  terms  of  a virtu- 
al screen.  A comparison  between  virtual 
and  physical  screen  resolutions  is  present- 
ed in  Figure  1 . Any  report  of  mouse  posi- 
tion returned  by  the  mouse  software  is  giv- 
en in  terms  of  the  virtual  screen  ap- 
propriate for  the  mode.  Mode  6,  for 
example,  a two-color  medium-resolution 


graphics  mode  offering  a 640  by  2(X)  ma- 
trix of  pixels,  uses  a 640  by  2(X)  virtual 
screen.  Since  the  pixels  on  the  physical 
screen  match  the  pixels  on  the  virtual 
screen,  it’s  easy  to  see  how  they  corre- 
spond. But  it’s  not  immediately  obvious  in 
modes  like  4 and  5,  where  the  virtual 
.screen  retains  its  640  by  200  arrangement 
but  the  physical  display  illuminates  a 320 
by  200  array  of  pixels. 

The  mouse  driver  compensates  for  the 
limited  horizontal  resolution  of  modes  4 


and  5 by  assigning  only  even-numbered 
horizontal  coordinates  for  the  mou.se  cur- 
sor position.  Moving  the  mouse  slightly  to 
the  right  from  a pixel  with  horizontal  coor- 
dinate 98  will  change  its  value  to  100.  Text 
modes  are  handled  in  a similar  way.  Since 
a character  cell  in  80-column  text  modes  2 
and  3 is  composed  of  an  8 by  8 virtual  ar- 
ray, the  mouse  cursor  position  is  reported 
in  values  that  are  multiples  of  8.  If  the 
mouse  cursor  is  located  in  the  upper  left- 
hand  comer  of  the  screen,  function  3 will 
return  O’s  in  both  CX  and  DX.  If  it  is 
moved  one  row  down,  the  mouse  cursor  is 
assigned  the  vertical  coordinate  8.  The  40- 
column  text  modes  employ  a 16  by  8 cell 
size  and,  as  a result,  report  the  horizontal 
cursor  position  in  multiples  of  16  and  the 
vertical  in  multiples  of  8. 

Function  4 sets  the  mouse  cursor  posi- 
tion to  the  location  dictated  by  the  applica- 
tion. Input  coordinates  must  conform  to 
the  rules  and  limitations  imposed  by  the 
correspondetKe  between  the  screen  mode 
and  virtual  screen.  The  following  program 
lines  would  place  the  cursor  in  the  center  of 
the  screen  assuming  the  machine  is  run- 
ning in  either  of  the  80-column  video 
modes  2 or  3: 

MOV  AX, 4 

MOV  CX.320 

MOV  DX.96 

INT  51 

Functions  7 and  8 serve  to  limit  the  space 
in  which  the  mouse  cursor  may  roam. 
Function  7 defines  the  minimum  and  max- 
imum horizontal  cursor  position,  while 
function  8 sets  the  same  parameters  for  the 
vertical  position.  In  both,  the  value  repre- 
senting the  minimum  is  passed  in  CX  and 
the  maximum  in  DX.  After  a call  to  one  of 


Mode 

Description 

Virtual 

Resolution 

Physical  Resolution 

0 

40-col  text 

640 

X 

200 

16  X 8 cell  size 

1 

40-col  text 

640 

X 

200 

16  X 8 cell  size 

2 

80-col  text 

640 

X 

200 

8X8  cell  size 

3 

80-col  text 

640 

X 

200 

8X8  cell  size 

4 

graphics 

640 

X 

200 

320  X 200 

5 

graphics 

640 

X 

200 

320  X 200 

6 

graphics 

640 

X 

200 

640  X 200 

7 

80-col  text 

640 

X 

200 

8X8  cell  size 

13 

graphics 

640 

X 

200 

320  X 200 

14 

graphics 

640 

X 

200 

640  X 200 

15 

graphics 

640 

X 

350 

640  X 350 

16 

graphics 

640 

X 

350 

640  X 350 

Figure  1 : Virtual  screen  versus  physical  screen  resolutions  by  mode. 
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THE  MOUSE  MENU  LANGUAGE 


There’s  an  easy  way  to  integrate  a Mi- 
crosoft Mouse  into  existing  applica- 
tions that  don’t  explicitly  support  it.  The 
Mouse  Menu  Language  (MML)  is  a 
high-level  compiled  language  compris- 
ing 1 3 commands  that  are  designed  spe- 
cifically for  the  mouse.  The  compiler,  a 
file  named  MAKEMENU.EXE  supplied 
on  the  Tools  Disk  that  accompanies  the 
Programmer' s Reference,  produces  a 
memoiy-resident  utility  that  operates  be- 
hind the  scenes  waiting  for  a predeter- 
mined signal  from  the  mouse  to  spring 
into  action.  The  signal  can  be  a button 
press,  a dual  button  press,  or  a mouse 
movement.  Once  it  has  control,  the 
MML  program  can  pop  up  one  of  two 
styles  of  menu  windows  or  simulate  key- 
presses by  inserting  keycodes  into  the 
keyboard  buffer. 

The  following  few  lines  of  MML 
code  illustrate  a simple  but  complete 
mouse  program  that  is  the  functional 
equivalent  of  the  MOUSEKEY.COM 
program  presented  in  this  column.  The 
difference  is  striking:  the  MOUSEKEY 
assembly  source  listing  is  many  times  the 
length  of  the  MML  utility. 


BEGIN  Ifb.rtb,, left, right, up, down 

Ifb!  TYPE  0,73 

Itb:  TYPE  0,81 

left:  TYPE  0,75 

tight:  TYPE  0,77 

up:  TYPE  0,72 

down:  TYPE  0,80 

The  only  two  MML  commands  used 
here,  BEGIN  and  TYPE,  are  shown  in 
uppercase.  The  BEGIN  statement  tells 
die  program  where  to  go  when  a button  is 
pressed  or  when  the  mouse  is  moved. 
The  label  Ifb,  for  example,  is  vectored  to 
when  the  left  mouse  button  is  pressed. 
The  single  executable  line  that  follows  it 
stuffs  the  keycode  for  the  PgUp  key  (AS- 
CII code  0,  scan  code  73)  into  the  key- 
board buffer.  The  other  codes  should 
look  as  familiar  as  those  for  PgDn  and  the 
four  cursor  keys.  The  pair  of  commas  af- 
ter BEGIN  Ifb  rtb  indicates  that  no  action 
is  to  be  taken  when  both  buttons  are 
pressed  simultaneously. 

You  can  see  a better  example  of  the 
MML  in  action  by  trying  any  of  the  three 
prewritten  add-ons  included  with  the  ini- 
tial purchase  of  the  mouse.  One  supple- 
ments Lotus’s  1-2-3  and  illustrates  the 
extent  to  which  the  MML  programmer 


these  functions,  cursor  movement  is  re- 
stricted to  the  specified  area.  A program 
could  temporarily  lock  the  mouse  cursor 
into  the  upper  left  quadrant  of  a mode  16 
graphics  screen  (which,  as  Figure  I indi- 
cates, has  a resolution  of 640  by  350,  virtu- 
al and  physical)  by  employing  the  follow- 
ing calls: 

MOV  AX, 7 
MOV  CX,0 
MOV  DX,320 
INT  51 
MOV  AX, 8 
MOV  CX,0 
MOV  DX,175 
INT  51 

The  default  values  effective  when  the 
mouse  driver  is  initialized  allow  the  cursor 
to  move  to  any  part  of  the  screen. 

p 


THE  BUTTONS  In  addition  to  function 
3.  which  returns  the  mouse  button  status  as 
well  as  the  current  mouse  position,  func- 
tions 5 and  6 are  provided  to  aid  in  decod- 
ing button  action.  Service  5 returns  infor- 
mation regarding  button  presses,  while 
function  6 reports  information  concerning 
button  releases.  Either  is  called  with  the 
function  number  in  AX  and  a value  that 
specifies  which  button  information  is  be- 
ing requested  in  BX.  Zero  denotes  the  left 
button  and  I denotes  the  right. 

Function  5 returns  in  AX  the  byte 
whose  first  two  bits  reflect  the  state  of  each 
button.  As  with  function  3,  bit  0 corre- 
sponds to  the  left  button  and  bit  1 to  the 
right.  BX  returns  the  number  of  times  the 
button  specified  in  BX  on  input  has  been 
pressed  since  the  last  call  to  this  function. 
CX  and  DX  indicate  what  the  mouse  posi- 
tion was  at  the  time  of  the  last  press.  Func- 
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can  dress  up  an  existing  application.  The 
language  itself  is  reasonably  easy  to  learn 
and  a whole  lot  of  fun  to  use.  llie  docu- 
mentation, included  in  the  Program- 
mer's Reference,  is  very  good.  Anyone 
familiar  with  a high-level  language  will 
have  no  trouble. 

One  superbly  useful  feature  is  the  lan- 
guage’s MATCH  statement.  With  it  a 
program  can  decide  between  courses  of 
action  based  on  the  presence  (or  absence) 
of  a text  string  anywhere  on-screen.  If 
you  were  writing  a program  to  enhance 
1-2-3,  you  might  check  the  status  box  in 
the  upper  right  comer  of  the  screen  be- 
fore deciding  which  window  to  pop  up. 
Or  you  could  use  MATCH  to  invoke 
context-sensitive  help  windows. 

In  fairness  to  other  mice,  Microsoft’s 
menu  language  is  by  no  means  unique. 
Most  every  mouse  includes  an  equiva- 
lent— without  the  bother  of  sending  in  a 
postpurchase  coupon  and  $25.  Some, 
like  the  one  with  the  Logimouse,  dupli- 
cate the  Microsoft  version;  others  sport 
their  own  implementation.  Microsoft  is 
the  only  manufacturer  I know  of  that 
charges  extra  for  it. — JefTProsise 


tion  6 operates  exactly  the  same  way  for 
button  releases.  Register  BX  returns  the 
number  of  releases,  and  CX  and  DX  return 
the  mouse  coordinates  that  were  in  effect 
when  the  indicated  button  was  last  re- 
leased. 

Button  releases  are  at  least  as  important 
as  button  presses  in  the  world  of  mice.  Se- 
lections from  pull-down  menus  are  usually 
made  by  dragging  a selection  bar  down  tbe 
menu  with  one  button  depressed,  then  re- 
leasing it  when  the  desir^  choice  is  high- 
lighted. As  a result,  the  two  are  given 
equal  billing  in  the  Microsoft  driver. 

MOUSE  MOTION  COUNTERS  In  ad- 
dition to  tracking  the  screen  coordinates  of 
the  mouse  at  all  times,  the  software  driver 
keeps  a raw  tally  of  mouse  motions. 
Mouse  movement  is  measured  in  small  in- 
crements called  mickeys;  tliere  are  approx- 
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Bedford  still  cant 

MAKECIXTEE 


But  when  it  comes  to  accounting  software  for 
small  business,  we*re  ideal. 

" One  of  Bedford's  biggest  assets  is  its  speed  " 


The  entire  program  is  contained  in 
one  file  on  one  disk.  Even  the  payroll 
formulas  for  50  states  are  built  in, 
(with  no  need  for  user  maintained 
tables). 

Bedford  comes  with  two  manuals. 
The  User's  Guide  explains  program 
operation  in  simple  terms;  the 
Accounting  Manual  serves  as  a 
layman's  introduction  to  accounting. 

Bedford  even  includes  records 
of  a sample  company  for  ease  of  use, 
and  learning  the  program. 

As  for  making  coffee.. .we're  still 
working  on  it!  But  for  now,  some 
office  procedures  will  still  have  to  be 
done  without  the  ease  and  efficiency 
of  Bedford  software. 


" we  rate  documentation  as  excellent " 
" ...an  excellent  rating  for  ease  of  use " 
Installing...will  take  just  a few  minutes  " 
...  a near  perfect  match  for  many  small 
companies  " 

InfoWorld.AprilS.  1987 

*249 

Complete 

Call  today! 

(206)  883-0074 


General  Ledger 

• financiai  statements  are  as  current 

as  last  entry 

• produces  full  audit  trails 

• entire  fiscal  year  available  for 

reports  start  or  finish  date) 

• largest  balance  20,000.000 

• closes  books  automatically  at 
year  end 

Payables/Receivables 

• uses  open  mvoce  method 

• automatically  updates,  inventory 
records  and  general  ledger 

• user  can  define  aging  penods 

• pnnts  invoices,  statements  arxl 
checks 

Payroll 

• both  automatic  and  manual  mode 

• calculates  all  federal  and  state 

taxes 

• uses  built-in  (»yroll  formulas  - no 
user  maintained  tables 


• five  income  fields  ■ two  are  user 
definable 

• harxfles  vacation  pay  and  advances 
> six  extra  deduction  fields  - ^ree  are 

user  definable 

• automaticaHy  maintains 
withholdings  payable  accounts 

• automatically  retains  QTO  and  YTD 
employee  information 

• acxximulatas  940,941  and  state 
taxes  information 

• accumulates  W-2  data  lor  each 
employee 

Inventory 

• handles  state  and  local  taxes 

• posts  from  recerv^Tles  and 
fables 

• up  to  999  Items 

• average  weighted  cost  method 

• handles  adjustments  and  transfers 

• prints  invoices 

• automatically  flags  reorder  points 


Jobcost 

• distrftmte  any  revenue  or  expense 
to  up  to  999  projects  or  profit 
centers 

• paycheck  distribution  includes  the 
company's  portion  of  FICA. 

SUTA  and  Disability  Insurance 

• produces  summary  and  detail 
reports  for  any  project  or  dW- 

Program  capacity 

« Ledger  accounts 500 

• Jountal  entries ...  No  Limit* 

• Vendors 999 

• Transactions...  No  Limit** 

• Customers 999 

• Transactions...  No  Limit** 

• Employees 999 

• Irwentory  Items 999 

•Projects 999 

• bmited  by  available  disk  capacity 
**  Limited  by  availat^e  RAM  capacity 


System  Requirements 

Hardware.  Requires  a minimum  of 
256K  RAM  with  two  disk  drives 
Program  will  support  up  to  640K  RAM 
and  a hard  drive.  Not  copy 
protected. 

Computer  types:  IBM  PC  and  most 
compatibles  using  MS-DOS  2.0  or 
later. 

standard  Features 

• all  modules  are  fully  integrated 

• all  reports  can  be  displayed  or 
pnn^ 

• most  reports  can  be  exported  to 
Lotus«.  ASCII  or  DIF  files. 

(S'  Indicates  manufacturer's  registerec 
trademvk. 

^ Indicates  manufacturer's 
trademark 

Cl  986  Bedford  Software  Corporation 


bedford 


® 

The  accounting  software  for  small  business. 

Dealer  inquiries  welcome:  Bedford  Software  Corporation.  15008  NE  40  St..  Redmond.  WA.  98052.  (206)  883-0074 
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imately  200  mickeys  to  the  inch.  [Ouch! 
Microsoft' s president,  WilliamGales,  also 
disclosed  to  us  that  the  GW  in  GW  BASIC 
stands  for  Gee  Whiz. — Ed.]  Function  1 1 
returns  the  number  of  mickeys  the  mouse 
has  moved  since  the  last  call.  On  return, 
CX  holds  the  horizontal  count,  and  DX  the 
vertical  count.  Both  are  in  the  form  of 
signed  integers,  so  possible  values  range 
from  -32768  to  32767.  An  overflow 
causes  the  count  to  wrap  around.  Positive 
vertical  movement  is  defined  as  up;  posi- 
tive horizontal  movement  is  toward  the 
right. 

Programs  written  to  incorporate  the 
mouse  typically  don't  bother  with  mickey 
counts,  since  the  driver  performs  the  ardu- 
ous task  of  translating  them  into  corre- 
sponding cursor  movements.  There  are 
times,  however,  when  the  mickey  count 
can  be  handy.  One  instance  is  illustrated  in 
the  MOUSEKEY  utility  that  accompanies 
this  article,  where  the  program  is  interested 
in  the  most  recent  direction  of  movement, 
not  in  its  magnitude  or  the  absolute  address 
of  the  mouse  cursor.  The  code  merely  has 
to  call  function  1 1 and  check  the  sign  of  the 
returned  indicators. 


■ Programs  written  to 
incorporate  the  mouse 
typically  don’t  bother  with 
mickey  counts. 

By  default,  the  driver  moves  the  mouse 
cursor  one  pixel  horizontally  for  every 
mickey  of  horizontal  mouse  movement. 
The  default  vertical  ratio  is  one  pixel  for 
every  2 mickeys.  In  80-column  text  modes 
where  a character  cell  is  made  up  of  an  8- 
by  8-pixel  array,  the  mouse  must  be 
moved  about  */2oo  inch  (or  '/a)  to  advance 
the  cursor  one  character  horizontally. 
Since  vertical  resolution  is  substantially 
less  than  horizontal,  it  takes  'Vtoo  inch  of 
vertical  movement  to  move  it  up  or  down  a 
line.  Because  the  desired  mouse  sensitivity 
will  vary  from  one  application  to  the  next, 
function  15  lets  the  programmer  modify 
the  default  mickey/pixel  ratios.  CX  is 

p 


loaded  with  the  desired  number  of  mickeys 
per  8 pixels  for  horizontal  movement,  and 
DX  with  the  same  for  vertical  motion.  The 
following  program  lines  double  the 
amount  of  motion  required  to  move  the 
mouse  cursor  a given  distance; 

MOV  AX, 15 
MOV  CX,16 
MOV  DX,32 
INT  51 

The  ratios  can  be  modified  on  the  fly  to 
cause  the  mouse  cursor  to  move  more 
slowly  in  one  portion  of  the  display  than  in 
another.  This  technique  is  especially  use- 
ful when  one  area  requires  a high  degree  of 
accuracy  in  locating  the  pointer  while  an- 
other calls  for  quick,  undelayed  response. 

THE  RESET  FUNCTION  Function  0 
of  the  mouse  driver  serves  a dual  purpose. 
First,  it  allows  an  application  to  determine 
whether  or  not  the  mouse  hardware  and 
software  are  installed.  Second,  it  resets  a 
whole  host  of  parameters  pertinent  to 
mouse  operation  to  their  power-up  condi- 
tions. 

No  input  is  required  other  than  a value 
of  0 in  AX  specifying  the  function  num- 
ber. Return  codes  consist  simply  of  a — 1 
or  0 passed  back  in  AX  (indicating  that  the 
mouse  hardware  and  driver  are  or  are  not 
installed)  and  a — 1 or  0 in  BX.  The  BX 
register  is  an  indicator  of  how  many  but- 
tons the  mouse  has.  A - 1 means  it  has 
two,  and  a 0 means  it  has  some  other  num- 
ber. This  was  presumably  included  to  ac- 
commodate possible  expansion  to  more 
than  two  buttons.  But  the  most  important 
aspect  of  this  function  is  its  ability  to  com- 
pletely initialize  the  state  of  the  driver  soft- 
ware. 

A reset  induced  through  function  0 
hides  the  cursor  and  centers  it  on  the 
screen,  restores  the  graphics  cursor  to  the 
default  arrow  shape  and  the  software  text 
cursor  to  reverse  video  form,  resets  the  8:8 
and  16:8  horizontal  and  vertical  mick- 
ey/pixel ratios,  and  more.  Maximum  and 
minimum  cursor  position  values  are  set  to 
encompass  the  entire  viewing  area.  Any 
attached  user-defined  subroutines  (of 
which  more  later)  are  deactivated.  In 
short,  it's  usually  the  fust  call  made  when 
a mouse  application  takes  over,  not  only  to 
verify  that  the  mouse  is  connected  and  the 

C MAGAZINE  ■ JULY  198 
420 


driver  is  loaded,  but  also  to  ensure  that  any 
changes  a previous  program  has  made  to 
the  driver  state  are  repaired. 

Should  you  ever  have  cause  to  check 
the  mouse  hardware/software  status  some- 


■ Ratios  can  be  modified 
on  the  fly  to  cause  the 
mouse  cursor  to  move 
more  slowly  in  one  portion 
of  the  display. 

time  after  startup,  you  won’t  want  to  use 
function  0.  An  unfortunate  side  effect  is 
that  any  alterations  you've  made  will  be 
lost.  There  are  a couple  of  ways  around 
that.  One  is  to  use  a procedure  prescribed 
in  the  Programmer's  Reference  manual 
that  checks  to  see  if  the  interrupt  5 1 vector 
is  pointing  to  an  empty  IRET  instruction. 
The  other  is  to  call  function  22  to  save  the 
current  mouse  driver  state,  call  function  0, 
then  use  function  23  to  restore  the  saved 
state.  Function  22  is  called  with  ES:DX 
pointing  to  a buffer  area  where  parameters 
will  be  saved.  Function  23  likewise  is 
called  with  ES:DX  addressing  the  buffer. 
Thus,  several  different  states  can  be  de- 
fined and  saved  in  separate  areas.  Function 
21  can  be  invoked  beforehand  to  deter- 
mine the  required  buffer  size.  On  return, 
BX  specifies  the  minimum  buffer  capacity 
in  bytes. 

You  can  probably  envision  numerous 
uses  for  functions  22  and  23.  If,  for  exam- 
ple, you  created  a mouse-operated  memo- 
ry-resident utility,  you  should  save  the  cur- 
rent driver  state  on  entry  and  restore  it  on 
exit.  By  so  doing,  you  ensure  that  opera- 
tion of  the  interrupted  program  won't  be 
disturbed  if  it  too  uses  a mouse. 

USER-DEFINED  SUBROUTINES 

One  of  the  most  potentially  useful  of  the 
mouse  programming  services  is  function 
12.  Function  12  is  called  to  address  a rou- 
tine that  is  given  control  by  the  mouse  driv- 
er whenever  a specified  event  occurs.  This 
interrupt  subroutine  is  analogous  to  a resi- 
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Just  because  it’s  small 
doesn’t  mean  you  shouldn’t 
take  it  seriously. 


In  fact,  there  is  nothing  funny  about  the 
Tandon  Targa's  high  level  of  advanced  features 
and  performance.  It  has  been  designed  to 
quietly  fit  into  your  working  environment. 

Not  dominate  it. 

With  its  trim,  attractive  design,  it  takes 
up  40%  less  space  than  comparable  PCs. 

But  its  small  size  belies  its  large  number 
of  features.  Like  full  AT-compatibility.  Five  full- 
size  expansion  slots.  20MB  of  Winchester 
hard  disk  storage.  A standard  1MB  of  memory 
on  the  main  board.  And  Tandon's  advanced 
memory  management  system  that  lets  you 
use  it  all. 

The  Targa's  small  size  is  matched  by  its 
incredibly  small  price.  At  $1,999*  it's  a midget 
among  the  giants  of  the  industry.  And  there 
is  nothing  funny  about  that,  except  that  you 
can  laugh  all  the  way  to  the  bank. 


To  see  this  small  wonder  in  action, 
visit  your  nearest  Tandon  dealer  or  call  us 
toll-free  at  1-800-338-4555.  In  California  call 
1-800-237-1735. 

I ianaon 

I Price.  Selection.  Quality. 

' Pleas*  send  me  your  Tandon  Fact  Pac, 

! a comprehensive  set  of  literature  and  product  reviews: 

I Name 

I Ppsiiion 

J Company 

■ Address 

I 

I Teiepoone  

* Tandon  Computer  Corporation 
^ 405  Science  Drive  Moorpark,  CA  93021  805/37B.6104 

*Monilo(  not  incluted 
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PRODUCTIVITY 


■ PC  LAB  NOTES 


AX 

Condition  mask 

BX 

Button  state 

CX,DX 

Horizontal  and 

vertical 

cursor 

coordinates 

DI,SI 

Horizontal  2md 

vertical 

mickey 

counts 

Figure  2:  Register  information  available  when  the  MOUSE  subroutine  is  called. 


dent  utility  that  takes  over  when  a “hot 
key"  is  pressed. 

Function  12  is  called  with  ES:DX  hold- 
ing the  address  of  the  routine  and  CX  de- 
fining a call  mask.  The  call  mask  is  a word 
whose  first  5 bits  each  correspond  to  a spe- 
cific event.  The  bit  assignments  are 

0 House  moves 

1 Left  button  pressed 

2 Left  button  released 

3 Right  button  pressed 

4 Right  button  released 

To  link  the  subroutine  to  an  event,  set  the 
corresponding  call  mask  bit  to  I . If.  for  in- 
stance. you  wanted  your  code  to  receive 
control  when  either  button  is  pressed,  as- 
sign the  mask  the  value  10.  The  following 
example  enables  a user-defined  subroutine 
called  MOUSE  and  specifies  that  it  should 
be  vectored  to  anytime  the  mouse  cursor 
position  changes: 

MOV  AX, 12 

MOV  CX.l 

MOV  DX, OFFSET  MOUSE 

It  is  assumed  that  ES  already  addresses  the 
MOUSE  code  segment.  Note  that  when 
the  subroutine  receives  control,  a wealth  of 
information  is  available  in  the  registers 
listed  in  Figure  2.  The  condition  mask  has 
exactly  the  same  format  as  the  call  mask 
specified  when  function  12  was  originally 
invoked.  The  application  can  check  the 
first  five  bits  to  determine  what  event  pre- 
cipitated the  transfer  of  control.  The  button 
status  word  is  identical  to  the  one  returned 
by  functions  5 and  6. 

You  should  note  one  important  point 
when  coding  user-defined  subroutines. 
The  mouse  driver  transfers  control  by  exe- 
cuting the  equivalent  of  a far  call  to  the 
subroutine,  pushing  the  contents  of  both 
CS  and  IP  onto  the  stack.  If  you’re  work- 
ing in  assembly  language,  you  should  de- 
fine the  routine  as  a far  procedure  so  that 
the  RET  instruction  that  is  generated  by  the 
as.sembler  will  be  a far  return. 

The  possibilities  for  this  service  are 
seemingly  endless.  You  can  use  it  to  add 
mouse  capabilities  to  existing  programs  by 
installing  your  own  code  in  memory 
through  intermpt  27h  (or  interrupt  21h, 
function  31h).  It  can  also  be  included  in  a 
standalone  application  to  simplify  the  task 


of  trapping  events.  Its  origins,  in  fact,  date 
back  to  a time  when  the  authors  of  Micro- 
soft Word  needed  such  a capability  to  fully 
integrate  the  mouse  into  their  product.  It  is 
the  foundation  of  the  short  utility  that  is 
presented  in  this  article  that  adds  mouse 
power  to  existing  word  processors,  text 
editors,  spreadsheets,  and  a number  of  oth- 
er independent  applications. 

The  same  restrictions  apply  to  using 
DOS  services  from  within  a mouse  inter- 
rupt routine  that  apply  to  any  resident 
code.  Since  interrupt  21h  routines  (and 
others,  like  interrupts  25h  and  26h)  are 
nonreentrant.  a routine  that  indiscriminate- 
ly breaks  in  on  another  cannot  use  EXDS 
services  unless  it  can  verify  that  a DOS  ser- 
vice was  not  interrupted.  BIOS  routines 
may  be  used  freely.  User-defined  subrou- 
tines do  not  need  to  save  register  values  on 
entry  for  restoration  on  exit:  the  driver  it- 
self takes  care  of  that. 

The  vector  that  enables  a user-defined 
subroutine  hangs  around  even  after  an  ap- 
plication that  uses  it  is  finished.  If  your 
code  uses  function  1 2,  disable  the  interrupt 
routine  before  termination  either  hy  calling 
function  0 or  by  invoking  function  1 2 with 
the  call  mask  set  to  0. 

THE  VIDEO  INTERFACE  The  days  of 
writing  programs  that  bypass  the  BIOS 
and  deal  directly  with  the  hardware  are  fast 
approaching  an  end.  Already,  applications 
that  manipulate  the  video  circuitry  cause 
problems  in  environments  like  Microsoft 
Windows.  You’ll  see  the  phrase  “ill-be- 
haved programs”  in  print  more  frequently 
as  the  computer  industry  inches  its  way  to- 
ward multitasking  operating  systems.  The 
mouse  driver  represents  still  another  rea- 
son for  restraint  in  dealing  directly  with 
video  hardware. 

The  mouse  driver  depends  heavily 
upon  the  PC’s  visual  interface.  As  such,  it 
must  maintain  a constant  awareness  of  the 
state  of  the  video  environment  around  it. 
Its  first  line  of  defense  is  to  intercept  all 
calls  made  to  interrupt  I Oh  requesting  a 
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change  in  video  mode.  On  a standard  Col- 
or/Graphics Adapter,  altering  the  current 
display  mode  involves  writing  values  to  a 
series  of  registers  contained  in  the  6845 
CRT  Controller.  Very  few  applications 
written  for  the  CGA  took  on  the  challenge 
of  dealing  directly  with  the  hardware.  It 
was,  after  all,  an  intimidating  process  for 
all  but  the  most  experienced  programmer, 
and  the  capability  of  the  adapter  was  limit- 
ed enough  that  all  but  a few  useful  features 
were  implemented  by  the  BIOS. 

The  introduction  of  the  Enhanced 
Graphics  Adapter  changed  all  that.  An  or- 
der of  magnitude  more  complex  than  its 
predecessors,  the  EGA  offers  a multitude 
of  tempting  new  features  ranging  from 
smooth  scrolling  to  split  screens,  redefina- 
ble  fonts,  and  much,  much  more.  The  ex- 
tended EGA  BIOS  directly  supports  only  a 
few  of  these  capabilities.  As  a result,  the 
programmer  who  wishes  to  take  advantage 
of  them  is  reduced  to  dealing  with  a con- 
fusing array  of  EGA  registers  that  are  by 
and  large — like  their  more  primitive  CGA 
counterparts — write-only.  This  presents 
an  imposing  problem  for  the  mouse  driver. 
It  cannot  accurately  monitor  action  in  and 
around  the  EGA  if  renegade  programs  are 
forced  to  manipulate  registers  themselves 
without  the  benefit  of  the  BIOS.  Owners 
of  Microsoft’s  Flight  Simulator  may  have 
noticed  the  warning  that  the  Microsoft 
Mouse  can’t  be  used  when  the  program  is 
running  on  an  EGA.  That’s  probably  a re- 
sult of  the  reasons  above. 

The  RIL  Thus  was  bom  the  EGA  Reg- 
ister Interface  Library.  The  RIL  is  a set  of 
appended  interrupt  lOh  functions  that  the 
mou.se  driver  automatically  loads  when  it 
senses  an  EGA.  Applications  written  with 
EGA/mouse  compatibility  in  mind  can  in- 
directly manipulate  EGA  registers  through 
the  RIL  and  at  the  same  time  provide  the 
driver  with  a means  of  keeping  informed. 
All  EGA  registers  except  for  the  two  exter- 
nal Input  Status  Registers  are  accessible 
through  the  RIL. 
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EasyPR[NT--HmEasy 
Solutions  to  Printer  Sharing 
from  $79.98  to  $149.98  per  PC. 


Do  you  have  two  or  more  IBM  or  Compati- 
ble PCs,  ATs,  or  Personal  System/2  comput- 
ers that  need  access  to  an  expensive  laser 
printer  or  plotter? 

If  so,  then  select  the  low-cost  printer 
sharing  solution  that  makes  sense  for  you  from 
our  free  EasyPRINT*'  Catalog. 

The  Ea^PRINT  catalog  reviews  live  con- 
Hgurations  ranging  from  2 and  3 PC  starter 
kits  that  let  you  share  up  to  four  printers, 
to  7 and  8 PC  conflgurations  sharing  up  to 
32  printers.  Using  the  chaining  capability  of 
our  new  advanced  CrossPOINT'”  switch,  up  to 
25  PCs  can  share  up  to  four  printers. 

And  you  can  consult  (toll-free)  with  our 
printer  sharing  experts  before  placing  your 
order. 

The  CrossPOINT  switch  makes  the  print- 
ers in  your  office  work  together  as  an  orga- 
nized unit  and  offers  dramatic  economic 
benefits. 

PC  Magazine  in  1986  profiled  the  Ideal 
printer  sharing  system.  We  compared  their 
wish-list  against  EasyPRINT,  and  here’s  how 
we  stack  up: 

PC  Magazine  Profile EasyPSINT 


■ Hook  up  any  number  ol 

PCs  to  a printer. 

■ Support  your  choice  of: 

Ws 

Letter  Quality 

l^S 

Dot  Matrix 

Ws 

Laser 

Ws 

Plotter 

■ Large  segmented  print 
buffer 

Ws 

■ Accept  all  incoming  print 
jobs  no  matter  if  the  printer 
is  busy 

%s 

■ Support  mixed  serial  and 
parallel  devices. 

Ws 

■ Any  3-4  users  should  be 
able  to  justily  a joint  purchase 
of  all  three  printer  types. 

Ifes 

Highlights 

■ Expandable — from  2-25  PCs 

■ Supports  serial  and/or  parallel 
printers  in  any  combination 

■ Ibtally  automatic 

■ Spooled  printer  services 

■ Cable  lengths  to  500  feet. 

■ Economical — configurations  start 
at  $79.98  per  PC. 


“Bestbargcun.” 

— PC  Magazine,  April  28, 1987 


* 

Windows  fei  ■ rrRiaipred  ir»il«n«rii  idMimiwifl  ('l•rp■•rall•>n 
Pw  Maker  Ui  rriDili^  iradoaiart  uf  Aldus  ('urpiiralion 
Prlni-M  tiarwittslerrd  Indenurk  of  Sofiwarr  IHrecthiivt,  Inr 

r lb  Order  bv  Phone  Call  in  U.S.  or  Canada 

\ (800)  835-1515 

! (800)  232-7729 

2 For  C-onllguration  Assistance  & Ih’hnical  Question.s 
I Call  (503)  4^5-1254  or  (408)  7:«t8:i77 

I Place  your  Order  Immediately 
I Dealer  Inquiries 

I Invit^ 

I Name 

I Address 


City  - - - 

Slate  _ Zip  

Telephone  ^ 1 - 

Payment:  Visa.  MasterCard.  Check,  COD.  Bank  Draft 
Name  on  Credit  Card ...  

Cr  Card  No.  Exp  Date L. 

For  European  Sales  and  Reseller  Information  Contact: 

ThLst  International,  Bru.ssel/Bruxelles,  Belgium 
1^1: 02(660  89  24  l^lex:  62  803  Telefax:  02/660  8868 
Server  Ibchnology,  Inc.,  140  Kifer  Ct. 

Sunnyvale.  CA  94086,  Ihlex  5106003481 


Exclusive  Capabilities 

■ Up  to  25  PCs  can  be  chained  using  the 
compact,  advanced  CrossPOINT  switch. 

■ Modular  telephone  line  cabling  makes 
installation  a “snap." 

■ Advanced  Forms  Support  solves  the  paper 
changing  problem  on  a shared  printer. 
Now  PC  users  can  print  regardless  of  the 
type  of  paper  mounted  on  the  printer. 

■ Three  software  packages,  EasyPRINT, 
Print-Q*^  and  a special  version  of  Easy- 
LAN,^  are  integrated  with  the  CrossPOINT 
switch. 

■ EasyPRINT  and  DOS  take  60K,  leaving 
580K  for  memory  intensive  desktop  publish- 
ing programs  such  as  Windows'^  and 
PageMaker* 

How  lb  Order  Ifour  Free 
EasyPRINT  Catalog 

Call  for  our  Free  12-page  EasyPRINT  Catalog 
Ibll  Free  800/835-1515  in  U.S.  or  Canada,  or 
800/232-7729. 

Catalog  contains  $ 100  B-ade-in  Coupon.  Send 
your  coupon  along  with  your  old  A/B  switch 
box,  and  we'll  give  you  SlOO  off  on  any  Easy- 
PRINT product  that  ases  a CrossPOINT  .switch. 


Order  Form 


Itrm 

DcacripUon 

Price 

Qty 

Amount 

EP-2IM 

EasyPRIST  Starter 

Kit  2PCs.  With 
EasyPRIST  .software. 

t 159.96 

— 

$ 

EP-300 

EasyPRINT  Starter 

Kit  3-PC8.  With  COM2 
serial  port  and  Easy- 
PRINT software. 

1 349.95 

5 

EP-7no 

EasyPRINT  U\f 

7-PCs.  With  CnwB- 
POINT  switch  awl 
EasyPRINT  software. 

S 899.95 

EP-750 

EasyPRINT  t»T 

7 PCs.  With  Cross- 
POINT Switch  and 
Print -(i*  software. 

$ 999.95 

% 

EP-WX) 

EasyPRINTtoT 

8-PCs.  With  CnBw- 
POINT  Switch  and 
special  EasyLAN 
software. 

11199.95 

$ 

Califiirnia  Residents  add  sUle  tax  S 

Shipping  Charge  $ 

Iblal  Order  Amount  S 
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It  was  back  in  1986  that  we  first  grasped  the  full  significance  of  SCO  XENIX®. 

“We  had  been  thinking  of  it  as  just  an  ‘operating  system’ — as  we  used  to  call  them — when  it  was  really 
much  more.  It  was  the  foundation  of  a wiiole  new  approach  to  shared  information  and  resource  computing 
for  PCs:  networked  DOS  and  XENIX  workstations. 

“The  ‘SCO  XENIX  solution’  integrated  XENIX  and  DOS,  multiuser  and  LAN,  and  PCs  and  mainframes,  into  a 
unified  environment  unprecedented  in  its  power,  productivity,  and  price  performance  per  user  for  personal 
computers. 

“SCO’s  solution  included  not  only  l6-user  licensed  SCO  XENIX  itself,  but  also  SCO  XENIX-NET  XEND(/DOS 
networking;  SCO  Professional"  and  SCO  FoxBASE",  SCO’s  XENK-based  workalikes  of  1-2-3®  and  dB^E  U”; 
SCO  Lyrix"  Word  Processing  System,  and  other  productivity  tools;  and  SCO  uniPATH"  SNA-3270  Mainframe 
Communications,  plus  languages  and  graphics  packages. 

“Together  with  unparalleled  SCO  hot-line  support,  documentation,  and  training,  plus  the  explosive  growth  of 
the  XEND(  applications  base,  it  changed  the  way  we  would  look  at  personal  computers  forever. 

“In  short,  it  was  the  ‘SCO  XENIX  solution’  that  turned  personal  computers  into  real  computers.” 


SCO  SALES  AND  INFORMATION 

(800)  626-UNK 

(800)  626-8649 
(408)  425-7222 
TWX:  910-598-4510  SCO  SACZ 
uucp:  ...decvaxlmicrosoftlscolinfo 


Develop  XENIX  386  code— NOW! 
Call  today  for  Toolkit  info! 


from  "XENIX  RISING: 

The  Ascent  of  Shared  Information 
Computing  from  1979  to  1999" 


scorn 

I Hh  SAM  ACRUZ  OPfcRAl  ION 


SCO  XENIX  System  V is  available  for 
IBM»  PC  AT*,  PC  XT«,  nr  XniA*  XL  and  other 
compatibles,  and  AT&T  PC  6300  nus-now! 


XENIXsaRgiaerritndemahotMKnioliCocporaiion  • Sa)hi!fc»cmalandLyitiiffindefnaitoQ('nKSanu(>uzOpeniM)n.lnc  • RixBASEisatrulHnarkofFoxSofnaR.Inc*  l-2-3ttaReisHntltn(lemadiolUxu»l)(vek)|inKra(i^^  • dB^nsa 
tradnnarli  of  Ashlixi  'Att  • unlMTH  a a trademart:  ol  Padivoy  Design  * ItNIX  is  a ndemark  of  AT&T  Bell  laboratories  • IBM.  AT  and  XT  are  Rgstered  ndemarts  of  Intematmal  Btsins  Madimes  (iaponooa*  ITT  XTHA  » a trademark  at  ITT  Coqnnaon 
nieSanu(>« Operation.  Inc,  P.O  Boa  )«».  Santa QW.OW16I  rinri  P rsM  UFAnFR  siFRVirF  r APn  "I* 71*  Santa (^wOpBanon.  Int  ^ 
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P R O D U C T I V 1 r Y 


■ PC  LAB  NOTES 


The  RIL  was  created  especially  for  use 
in  video  modes  13,  14,  15,  and  16.  The 
Programmer  s Reference  manual  warns 
that,  in  these  modes,  "if  your  program 
tries  to  set  the  EGA  registers  directly  . . . 
the  mouse  cursor  will  not  be  drawn  cor- 
rectly.” The  reason  is  this:  when  the 
mouse  driver  draws  the  graphics  cursor 
into  video  memory  in  one  of  these  modes, 
it  has  to  manipulate  the  EGA’s  Graphics 
Controller  Bit  Mask  and  Mode  Registers. 
To  prevent  an  underlying  applications  pro- 
gram that  u.ses  the  same  registers  from  be- 
ing disturbed,  the  register  values  mu.st  be 
restored  when  the  mouse  driver  is  finished. 
But  the  driver  can't  obtain  the  original  val- 
ues from  write-only  registers. 

The  philosophy  underlying  the  RIL  is 
an  interesting  one.  Rather  than  try  to  cate- 
gorize and  support  the  myriad  EGA  func- 
tions and  capabilities,  the  authors  chose  in- 
stead to  provide  a set  of  function  calls 
permitting  an  application  to  write  values  to 
most  EGA  registers.  The  mouse  driver 
then  maintains  shadow  maps  that  reflect 
the  current  register  values.  When  the  driv- 
er needs  to  read  one  or  more  values  so  it 
can  temporarily  change  them  and  subse- 
quently restore  them,  the  values  can  be 
read  from  the  shadow  maps.  A side  benefit 
to  any  program  employing  the  Register  In- 
terface Library  is  that  it  enjoys  the  same 
capability  to  retrieve  values. 

With  but  one  exception,  the  EGA  BIOS 
can  be  used  in  conjunction  with  the  RIL  as 
it  normally  is.  The  RIL  routines  are  smart 
enough  to  remember  to  intercept  calls  to 
change  the  video  mode  through  interrupt 
lOh,  functionO.  But  calls  to  BIOS  function 
OBh  to  set  the  color  palette  must  be  avoid- 
ed in  deference  to  setting  the  palette  regis- 
ters through  the  RIL  routines.  This  doesn’t 
really  place  an  additional  burden  on  the 
programmer;  there’s  nothing  easy  about 
EGA  programming,  and  the  RIL  makes  it 
neither  easier  nor  harder.  Its  charter  is  not 
to  provide  a medium-level  coding  inter- 
face, but  merely  to  make  sure  that  the 
mouse  driver  for  which  it  was  created  is 
not  left  in  the  dark. 

The  EGA  Register  Interface  Library 
provides  nine  documented  functions  ac- 
cessible through  interrupt  I Oh.  The  func- 
tion number  is  placed  in  AH  before  the 
INT  instruction  is  executed.  Registers  BX. 
CX.  DX,  and  ES  are  used  as  well.  The  lev- 


el of  detail  involved  in  using  the  functions 
prohibits  a full  explanation  here;  refer  to 
the  Microsoft  Mouse  Programmer' s Ref- 
erence Guide  for  an  in-depth  discussion 
and  to  Table  I for  a listing.  I should  briefly 


note,  however,  that  the  first  three  odd- 
numbered  functions  (Flh,  F3h,  and  F5h) 
allow  you  to  write  to  individual  or  collec- 
tive registers.  Functions  FOh.  F2h,  and 
F4h  complement  them  by  allowing  you  to 


FOR  "SLOT  PHOBIA!’ 

Snap  two  half  cards  into  one  slot. 


ZUCKIERBO^ARD 

■BM,  AT  jfitf  XTs't  t'Mma'ky  vl  >n|«(niBsna<Bv4>ons  Macnmn  r -. 

IT  s anoftirr  ZUCK^RBOARC  it  a 'aQitlaiad  trademaik  of  Advanced  Ttanaducr  tmterv  i' : 


FIRST  CURE: 

■ Conventional  memory.  EMS  memory 
and  EM  memory  . .up  to  nine  mega- 
bytes in  one  slot. 

■ Snap  doses  ot  1.  2,  4 or  8 megabytes 
behind  the  one  megabyte  primary 
board 

SECOND  CURE: 

■ All  the  video  input/  output  you  could 
ever  need  for  your  XT'  or  AT' 

■ Snap  your  choice  of  video  cards 
behind  a primary  I/O  board. 

THIRD  CURE: 

■ Ail  the  memory  you  could  ever  need 
for  your  PC/XT. . up  to  8 megabytes 
of  EMS  memory  in  one  slot  in  easy 
to  lake  doses  of  t to  6 megabytes 

A NEW  INDUSTRY  STANDARD: 

■ First  to  get  more  than  3 megabytes 
in  one  slot 

■ First  "Z"  Bus  for  snapping  two  halt 
cards  together  to  create  the  equivalent 
of  two  full  length  cards  in  one  slot. 

■ First  to  offer  card  trade-  ins  for 
future  memory  and  video  needs. 

■ First  to  allow  you.  the  buyer  (and  not 
a orofit  hungry  manufacturer)  to 
decide  how  you  spend  your  hard- 
earned  money. 

It's  another 


For  more  information  see  your  local, 
authorized  ZUCKERBOARD  reseller  or 
call  1-000-624-4920  in  the  U.S.  or 
1-800-458-  6200  in  Calif. 

Advanced  Transducer  Devices.  Inc. 
235  Santa  Ana  Court. 

Sunnyvale.  CA  94086 
Telephone:  (408)  720-1942 
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PRODUCTIVITY 


read  values  back  from  the  shadow  maps. 
Registers  are  grouped  by  the  EGA  chips  on 
which  they  are  found.  Function  F6h  and 
F7h  provide  the  flexibility  to  define  default 
values  for  any  and  all  registers  and  to  re- 
vert to  them  instantly.  Function  FAh  re- 
turns the  RIL  version  number  and  whether 
or  not  the  mouse  driver  is  present. 

The  Programmer's  R^erence  also  out- 
lines a few  minor  but  notable  incompatibil- 
ities between  the  RIL  and  the  EGA  hard- 
ware. An  example  is  the  problem  in 
addressing  the  Sequencer  Memory  Mode 
Register  and  the  Graphics  Controller  Mis- 
cellaneous Register.  Both  require  that  the 
sequencer  (which  coordinates  requests  for 
access  to  video  memory)  and  all  interrupts 
be  disabled  before  writing  to  the  registers, 
presumably  to  avoid  a potential  erosion  of 
video  memory.  That’s  a new  one  on  me, 
since  I find  no  mention  of  it  in  IBM's  EGA 
Technical  Reference.  The  suggested  solu- 


tion is  to  manipulate  these  registers  direct- 
ly, forgoing  the  RIL. 

IVfOUSEKEY  The  short  utility  MOUSE- 
KEY.  COM  presented  here  gives  you  a 
small  taste  of  what  a mouse  can  do  for  your 
system.  The  program’s  brevity  is  a tribute 
to  the  power  of  the  mouse  driver  (Micro- 
soft’s or  a compatible).  MOUSEKEY 
serves  not  only  to  provide  a useful  tool 
compatible  with  any  system  that  emulates 
the  Microsoft  Mouse  but  also  to  illustrate 
in  action  a few  of  the  mouse  functions  I’ve 
just  discussed. 

MOUSEKEY  allows  a mouse  to  stand 
in  for  the  four  cursor  keys,  the  PgUp  key, 
and  the  PgDn  key  within  applications  that 
normally  don’t  support  a mouse.  Load  the 
program  anytime  after  the  mouse  driver  is 
loaded,  simply  by  entering 

[d: ] [pathJMOUSEKEY 


Thereafter,  the  left  mouse  button  will  emu- 
late the  PgUp  key,  and  the  right  button  will 
mimic  the  PgDn  key.  You  can  simulate  a 
press  of  any  arrow  key  by  moving  the 
mouse  in  the  corresponding  direction. 
MOUSEKEY  works  in  conjunction  with 
the  BIOS  keyboard  driver  and  doesn’t  im- 
pede normal  operation  of  the  keys  it  emu- 
lates. It’s  the  perfect  alternative  to  sluggish 
keyboard  typematic  rates  that  make  a 
lengthy  cursor  move  last  an  eternity. 

You’ll  be  amazed  at  how  a mouse  can 
limber  up  a slow  word  processor.  You  can 
zip  the  cursor  from  one  part  of  the  screen  to 
another  (or  repeat  the  last  command  on  the 
DOS  command  level  by  moving  the 
mouse  to  the  right). 

Figure  3 contains  a listing  of  the  assem- 
bler source  code  for  MOUSEKEY.COM, 
and  Figure  4 is  a BASIC  program  you  can 
run  to  create  MOUSEKEY.  As  usual,  the 
.COM,  .ASM,  and  ,BAS  versions  of 


iNOUSEUV.COH  tor  tht  Nlcroaoft  Noum  - 1967  by  Joff  Proaiw 

bloa_dat*  at  46h 

019  lAb 

buff«r_h««4  7 

bg<(of_t«il  dw  ? 

or9  6fh 

buffor.atart  da  7 

bgtfoi_ond  dw  7 

bloa_data  enda 


coda 


baglni 

I 

copyright 

author 

aoount 

hflaq 

vi!la9 


aa^ant  para  public  ' 

aaoiaa  caicoda 

ot9  166b 
imp  inltialiaa 


{90to  Initlallaatlon  coda 


db  'Copytl9ht  1967  Xiff-oavia  Fubllahln9  Co.’ 
db  'Mrlttan  by  Ja(f  Proaiaa* 

db  3 {varcical  dalay  counter 

dw  7 ihoriaontal  count  ai9n  flag 

dw  7 ivartlcal  count  algn  flag 

db  40h.4Bh.S6b. 48b  (kaycodaa  for  curaor  kaya 


lOotaralna  wblcb  event  occurred  and  branch  accordingly. 


)waa  the  left  Dutton  preaaed? 
lyaa.  than  branch 
iwaa  the  right  button  presaad? 
lyea.  then  branch 


{Hove  the  curaor  In  the  direction  indicated  by  the  i 


recent  aouae  aove. 


int  51 
aov  hflag.6 
aov  vflag>2 
aor  al.al 
cap  ea,6 
Ige  aouaal 
Inc  hflag 
nag  ea 
cap  da. 6 

!ga  aouaa2 
nc  vflag 
nag  da 

BOV  ba. hflag 

]ae  aouaal 

aov  baivflag 
dec  vcouot 

ji  aouaal 

It, 3 


(function  11 

tread  aouaa  action  countera 
ilnitlaliaa  aign  flaga 

iiero  AL  for  aatended  keycode 
ihorifontal  count  poaltive? 
lyed,  then  branch 
(record  negative  condition 
(Convert  negative  to  poaltive 
(vertical  count  poaltive? 

(yea,  then  branch 
(record  negative  condition 
(Convert  negative  to  poaltive 
laaaiBie  action  «aa  horliontal 
(waa  the  aaauaptlon  correct? 
(yea,  than  branch 
(no.  then  correct  it 
(decreacnt  vertical  delay  count 
(continua  If  count  la  lero 
(ekit  If  it'a  not 
(reaet  delay  counter 
(get  keycode  froa  table 
(Inaart  It  into  keyboard  buffer 


(Tba  left  button  waa  preaaed.  Load  AX  with  the  keycode  for  the  PgUp  key. 


pgupi  aov  ak,4966h 

]Bp  Inaart 

( 

(The  right  button  waa  preaaad.  Load  AX  with  the  keycode  for  PgDn, 
pgdni  aov  aa,5166h  (load  keycode 

(Inaart  the  keycode  In  AX  Into  the  keyboard  buffer. 


inaertx 


aov  bi.bloa_data 
aov  da, Da 

aaauae  daibloa.data 
cll 

aov  bi.buf fer.tall 
aov  da.ba 
add  da. 2 

cap  d«,buffer_end 

jna  inaartl 

BOV  da.buffer.atatt 

cap  dx,buffec_baad 

}e  inaartl 

aov  IbkI.ai 

aov  bii,dk 

aov  buffer_tall .bk 

atl 

aaauae  dainothlng 


(point  D6  to  BIOS  data  area 


(diaable  interrupta 
(gat  buffer  tall  addreaa 
(tranafer  it  to  DX 
(calculate  iwkt  buffer  poaltion 
(did  we  overahoot  the  and? 

(no,  than  continue 
(yea.  then  wrap  around 
(la  the  buffer  full? 

(yea.  then  end  now 
(inaert  the  keycode 
(advance  the  tail 
(record  Ita  new  poaltion 
(enable  interrupta 

(exit  uaer-def Inad  aubroutine 


:iS; 


Inta  the  aouae  driver  to  the  uaer-defined  aubroutine. 


. in  i 


aory. 


initial  ii 

arraag 
(Hake  aui 
lnlt6i 


jap  inlt6  (afclp  tranaiant  data  area 

db  11, 16, ’House  Mot  installed’, 13, 16,'$' 

! the  aouae  hardware  and  aoftware  are  in  place. 


int  51 

}ne  inltl 
BOV  ah, 9 
lea  dx.ertasg 
int  31h 


(function  6 

(get  Installation  flag 
(is  AX  aero? 

(no,  then  installation  OK 
(print  error  aessaga  and  abort 


(function  12 
(Subroutine  call  aaak 
(point  ESiDX  to  subroutine 
(pass  Information  to  aouaa  driver 

(Teralnate  but  leave  the  user-defined  subroutine  resident  in  memory. 

lea  dk, initialize 
Int  27h 

Initialize  endp 


Figure  3:  The  source  code  listing  for  MOUSEKEY  .COM . 
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Lahey  Computer  Systems,  Inc. 
Sets  a New  FORTRAN  Standard! 

Introducing  the  latest  addition  to  our  line  of  FORTRAN  Language  Systems— 
Lahey  Personal  FORTRAN  77. 


What  you  Get  With 
Lahey  Personal 
FORTRAN  77: 

Lahey  Experience. 

We  are  experts  in  designing 
and  implementing  FORTRAN 
Language  Systems.  Lahey 
has  been  producing 
mainframe  implementations 
since  1967  and  a PC 
FORTRAN  (F77L)  since  1984i 
In  fact,  F77L  was  named  the 
“EDITOR'S  CHOICE"  among 
FORTRANs  by  PC  Magazine.  This' 
year  span  of  specialization  has  been 
incorporated  into  the  design  of  our 
revolutionary  Lahey  Personal  FORTRAN  77, 

LAHEY  SLASHES  COMPILATION  TIME. 

Compilation  times  (in  seconds)  for  Whetstone  Program  (WHETS3H 

kfT  tOXBMIM  on  aM  AT  rumnp  Af  0ll#ir  •«< 

P»«onarOHTBAN77V»Di.10HI 


I MlCfOSOft 


FOmWAH  Wmon  4 0 ttWl 


r-'.- 


Customer  Support: 

Our  philosophy  is  that  customer  relationships  begin,  rather  than  end,  at  the 
point  of  sale.  Services  include  free  technical  support,  electronic  bulletin  board 
for  fast  service  and  information  access,  and  newsletters  to  keep  you  up  to 
date. 

Purchasing  the  Lahey  Personal  FORTRAN  77  gives  you  our 
FORTRAN  experience,  a feature  loaded  product,  industry  leading 
compilation  speed,  and  quality  technical  support;  all  for  $95. 

International  Rapretantatlvts:  Canada:  Barry  Mooney  & Assoc..  Tel.  (902)6652941  e England:  Grey  Matter 
Ltd..  Tel.  (0364)53499  • Switzeriertd:  DST  Comp.  Services,  Tel.  (022)969166  • Oenmarlt:  Ravenholin  Computing, 
Tel.  (02)887249  e Australia:  Comp.  Transitions.  Tel.  (03)5372786  • Japan  Microsoftware  Inc..  Tel  (03)813822 
MS-DOS  S MS  FOATRAN  sr*  irMtemarhs  o<  Mlerosoft  Corporation 


If  you  want  to  program  in  FORTRAN  - Lahey  is  the  Source 


□ Please  send  me  ..  Lahey  Personal 

FORTRAN  77  copies  (&  $95.00  each 
Disk  Format  ..SV*'  _ 3’/i'  _.. 

Add  $2.50  for  shipping  and 
handling  per  unit 

Nevada  residents  add 
applicable  tax 

TOTAL  ENCLOSED 

SEND  ME  INFORMATION: 

□ Lahey  Personal  FORTRAN  77 

□ A future  release  not  requiring  math 
coprocessor 

□ LCS  Software  Products 


ENCLOSED 
_ Check  Visa 

Number 

Expiration  Date 

Signature 

Name 

Company 

Address 

City 


Master  Card  AMEX 


-Zip- 


Feature  Loaded: 

• Full  implementation  of  the 
ANSI  X3.9-1978  FORTRAN 
Standard 

• Fast  Compilation  (see  chart) 

• Popular  Language 
Extensions  highlighted  in  the 
manual 

• Source  On-Line  Debugger 

• English  Diagnostics  and 
Warning  Messages 

• LOGICAL'I,  LOGICAL*4 

• INTEGER-2,  INTEGERS 

• REAL-4,  REAL-8,  and 
DOUBLE  PRECISION 

• COMPLEX-8,  COMPLEX-16 

• Recursion 

• 31 -Character  Names 

• Trailing  Comment 

• Cross  Reference  and  Source 
Listings 

• 64  KB  Generated  Code 

• 64  KB  Stack  Storage 

• 64  KB  Commons,  Constants 
and  Saved  Local  Data 

• Math  coprocessor 
requirement  gives  maximum 
performance 

• 350  Page  User  Manual 

SYSTEM  REQUIREMENTS: 

256K  Ram  MS-DOS  (2.0  Or  later) 

Math  Coprocessor  Chip  (8087  or  80287) 


Lahey  is  setting  the 
PC  FORTRAN  Standard. 

TO  ORDER 

1-800-548-4778 

Lahey  Computer  Systems.  Inc. 

RO-  Box  6091 
Incline  Village.  NV  89450 
Telephone;  (702)  831-2500 
TELEX:  9102401256 
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Lahey 

Computer  System.^  Inc. 


Send  to;  Lahey  Computer  Systems. 

POB  6091.  Incline  Village.  NV  89450-6091 


'L  '-.fr- 
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lee  KEH  ~ BASIC  PROGRAM  TO  CREATE  MOUSEKET.COH 
lie  OPEN  ■MOUSEKEY.COB"  AS  »1  LEN  - 1 
120  FIELD  «I,1  AS  A$ 

130  CHECKSUH  • 0 
140  FOR  I • 1 TO  35 
150  LINESUH  > 0 

160  FOR  J - 1 TO  8 

170  READ  BYTE 

180  CHECKSUH  - CHECKSUM  + BYTE 

190  LINESUH  ° LINESUH  -f  BYTE 

200  IF  (BYTE  < 256)  THEN  LSET  A?  • CHRS(BYTE) 

210  PUT  II 

220  NEXT  J 

230  READ  LINECHECK 

240  IF  LINECHECK  <>  LINESUH  THEN  PRINT  "Erroc  in  Line”; 280  + 10  * I 
250  NEXT  I 
260  CLOSE 

270  IF  OlECKSUN  > 24292  THEN  PRINT  'Successful  Conpletionl*  : END 
280  PRINT  'CON  file  is  not  valid)'  : END 


290  DATA 

233, 

213, 

0, 

67, 

111, 

112, 

121, 

114, 

971 

300  DATA 

105, 

103, 

104, 

116, 

32, 

49, 

57, 

56, 

622 

310  DATA 

55, 

32, 

90, 

105, 

102, 

102, 

45, 

68, 

599 

320  DATA 

91, 

lie. 

105, 

115, 

32, 

80, 

117, 

98, 

762 

330  DATA 

108, 

105, 

115, 

104, 

105, 

110, 

103, 

32, 

782 

3 40  DATA 

67, 

111, 

46, 

87, 

114, 

105, 

116, 

116, 

762 

350  DATA 

101, 

110, 

32, 

98, 

121, 

32, 

74, 

101, 

669 

360  DATA 

102, 

102, 

32, 

80, 

114, 

111, 

115, 

105, 

761 

370  DATA 

115, 

101, 

3, 

0, 

0, 

0, 

0, 

77, 

296 

380  DATA 

75, 

80, 

72, 

169, 

2, 

0, 

117, 

86, 

601 

390  DATA 

169, 

8, 

0, 

117, 

87, 

184, 

11, 

0, 

576 

400  DATA 

205, 

51, 

46, 

199, 

6, 

67, 

1, 

0, 

575 

410  DATA 

0, 

46, 

199, 

6, 

69, 

1, 

2, 

0, 

323 

420  DATA 

50, 

192, 

131, 

249, 

0, 

125, 

7, 

46, 

800 

43  0 DATA 

255, 

6, 

67, 

1, 

247, 

217, 

131, 

250, 

1174 

440  DATA 

0, 

125, 

7, 

46, 

255, 

6, 

69, 

1, 

509 

450  DATA 

247, 

218, 

46, 

139, 

30, 

67, 

1, 

59, 

807 

460  DATA 

202, 

115, 

13. 

46, 

139, 

30, 

69, 

1, 

615 

470  DATA 

46, 

254, 

14, 

66, 

1, 

116, 

1, 

203, 

701 

480  DATA 

46, 

198, 

6, 

66, 

1, 

3, 

46, 

138, 

504 

490  DATA 

167, 

71, 

1, 

235, 

10, 

144, 

184, 

0, 

812 

500  DATA 

73, 

235, 

4, 

144, 

184, 

0, 

81, 

187, 

908 

510  DATA 

64, 

0, 

142, 

219, 

250, 

139, 

30, 

28, 

872 

520  DATA 

0, 

139, 

211, 

131, 

194, 

2, 

59, 

22, 

758 

530  DATA 

130, 

0, 

117, 

4, 

139, 

22, 

128, 

0, 

540 

540  DATA 

59, 

22, 

26, 

0, 

116, 

8, 

137, 

7, 

375 

550  DATA 

139, 

218, 

137, 

30, 

28, 

0/ 

251, 

203, 

1006 

560  DATA 

235, 

25, 

144, 

13, 

10, 

77, 

111, 

117, 

732 

570  DATA 

115, 

101, 

32, 

78, 

111, 

116, 

32, 

73, 

658 

580  DATA 

110, 

115, 

116, 

97, 

108, 

108, 

101, 

100, 

855 

590  DATA 

13, 

10, 

36, 

184, 

0, 

0, 

205, 

51, 

499 

600  DATA 

11, 

192, 

117, 

9, 

180, 

9, 

141, 

22, 

681 

610  DATA 

219, 

1, 

205, 

33, 

195, 

184, 

12, 

0, 

849 

620  DATA 

185, 

11, 

0, 

186, 

75, 

1, 

205, 

51, 

714 

630  DATA 

141, 

22, 

216, 

1, 

205, 

39, 

0, 

0, 

624 

Figui^  4:  A BASfC program  iliai  will  aulomaiically  ireatc  MOUSEKEY.COM. 


MOUSBKEY  are  available  for  modem 
download  from  the  PC  Magazine  Interac- 
tive Reader  Service.  The  proper  procedure 
for  using  this  no-charge  service  is  de- 
scribed in  a sidebar  to  this  month's  Pro- 
gramming/Utilities column. 

The  backbone  of  the  utility  is  mouse 
function  12.  Function  12,  you'll  recall,  lets 
the  programmer  point  the  driver  to  an  in- 
terrupt routine  that  will  receive  control 
when  a specified  condition  is  met. 
MOUSEKEY  installs  a routine  through  in- 
terrupt 27h  (just  as  if  it  were  a resident  util- 
ity) that  takes  over  when  the  mouse  is 
moved  or  when  either  button  is  depressed. 
The  interrupt  code  checks  the  value  of  AX 
on  entry  to  determine  what  event  triggered 
the  interrupt.  If  it  was  a press  of  the  left 
button.  MOUSEKEY  inserts  the  keycode 
for  PgUp  into  the  keyboard  buffer.  An  ap- 
plication simply  thinks  the  PgUp  key  was 
pressed.  If  it  was  the  right  button,  the 
PgDn  keyoxle  is  generated.  If  it  was  nei- 
ther. function  1 1 is  invoked  to  read  the 
mouse  motion  counters  and  see  in  which 
direction  the  mouse  was  moved.  The  mag- 
nitudes of  the  horizontal  and  vertical  dis- 
placements are  compared,  and  the  larger  of 
the  two  is  given  precedence.  The  sign  of 
the  count  reveals  the  sense  of  the  horizon- 
tal or  vertical  motion,  and  MOUSEKEY 
then  feeds  the  corresponding  cursor  key- 
code  to  the  keytxiard  I310S. 

At  initialization.  MOUSEKEY  u.scs 
function  0 (supplied  by  the  mouse  driver) 
to  verify  that  the  mouse  hardware  and  soft- 
ware are  installed.  The  end  result  is  a 
sound  and  very  safe  add-on  for  almost  any 
program  that  uses  the  cursor  and  the  PgUp 
and  PgDn  keys.  It's  sound  because  it's 
simple,  and  it's  safe  because,  unlike  trou- 
blesome resident  utilities  that  chain  them- 
selves into  the  keyboard  interrupt  (and 
sometimes  a host  of  others).  MOUSEKEY 
remains  quietly  resident  without  usurping 
a single  interrupt  vector.  This  is  probably 
the  sort  of  thing  the  designers  of  DOS  had 
in  mind  when  they  included  the  terminate- 
and-stay-resident  feature. 

COMPATIBILITY  MOUSEKEY  will 
work  with  either  of  the  Microsoft  mice 
(bus  version  or  serial  version)  or  with  any 
mouse  that  will  emulate  them".  Microsoft 
compatibility  is  a touchy  issue  with  some 
mouse  manufacturers,  because  no  single 


unit  is  really  well  enough  established  to 
claim  that  it  defines  the  standard.  Nonethe- 
less. Microsoft  is  a dominating  force  in  the 
market,  and  .some  of  the  mice  offered  by 
competing  companies  are  either  Micro.soft 
compatible  or  will  run  in  a Microsoft-com- 
patible mode  (usually  after  a special  driver 
is  loaded).  If  you  use  something  other  than 
the  Microsoft  Mouse.  Microsoft  Word 
provides  a veritable  torture  test  for  mouse 
drivers  claiming  compatibility.  Borland's 
Refte.x  is  also  an  excellent  measure  of  com- 
patibility. 

The  subject  of  mouse  programming 
could  easily  fill  an  entire  volume.  One  as- 
pect of  it.  namely,  programming  in  a high- 


er-level (product-specific)  mouse  pro- 
gramming language,  is  discussed  in  the 
sidebar  "The  Mouse  Menu  Language."  If 
you're  interested  in  learning  more  about 
mou.se  programming,  pick  up  a copy  of  the 
Microsoft  Mouse  Programmer's  Refer- 
ence Guide,  even  if  you  have  to  buy  their 
mouse  to  do  it.  You  may  find  it  more  than 
an  educational  exercise;  it  just  might  be  an 
investment  in  the  future.  In  an  industry  like 
this,  it's  not  often  that  one  has  the  opportu- 
nity to  catch  an  up  elevator  while  it's  still 
on  the  ground  floor.  ii; 


JeffProsi.se  is  a frequem  contrihulor  to  PC 
Magazine. 
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H, 

CMVCAM 


Pesktop 

PaPffsAiiff 


HSWltw.PUi 


At  least  in  order  to  get  on- 
screen resolution  of  this  <|ual- 
ity.  And  to  get  an  accurate  rep- 
resentation of  what  a facing- 
|>age  spread — one  th<U  you 
can  actually  read — will  look 
like  when  it’s  printed. 

Intnaltii'ing  the  I^ser- 
View^**  Display  System. 

From  Sigma  Designs. 
l.aserV  iew  consists  of  a 
large  screen  monitor,  (M)mplete 
with  display  adapter,  available 
in  your  choice  of  15  and  19* 
inch  models.  Big  enough  to 
pul  everything  from  simple 

S I G 


graphs  ami  charts  to  Desktop 
Publishing  to  CAD  in  an 
entirely  new  perspective. 

And  at  virtually  full  size. 

Offering  a mminterlaced 
8<Teen  resolution  of  166-t  x 
1200 — equal  to  H K(iA™-size<l 
or  11  Mac-intosl/"  scrreens — 
I^serView’s  “easy-on-lhe-eyes’ 
paper-white  display  brings 
workstation-quality  graphics 
and  text  to  the  P(]  level.  It  < an 
even  generate  four  levels  of 
gray  for  in<Teased  on-.sereen 
detail  In  pliotos  and  drawings. 

LaserView  works  with 
all  programs  that  run  under 


Wimh)ws’“  an<l  in- 

cluding programs  like  Aldus 
Pagemaker^“  and  Ventura 
Publisher™ — plus  familiar 
PC  programs  like  Gmus  1-2-5™ 
an<l  Auto(JAI)™  We’ve  even 
inchuled  a co[)y  of  P(^  Paint- 
brush Plus®  to  help  you  gel 
started  with  l.aserView. 

So  call  Sigma  Designs. 
Because  if  you’re  serious  about 
making  it  to  the  big  screen. 
Sigma  Designs  has  what  it 
takes  t(Klay. 

l..aserView. 

See  us  al  Comdex  Spring 
Atlanta  booth  ^424 


i _ = Sigma  Designs  Inc. 

46.'>01  banding  Parkway 
Fremont.  (^A  94.5^18 
415.77().01(KJ 

CIRCLE  252  ON  READER  SERVICE  CARD 


MA  DESIGNS 

TimdeiMrik:  LuerVicw;  SigMt  DMigM.  Iih'.;  EGA;  loirnialiaBBi  Buiiaru  MkrhiorkGoriraralioe:  Marintoah;  Apple  CoaipMier:  Wiatlvwk:  Miriu>ofi.  Inr.:  GEM:  Digital  Ke»parrh  Inr.;  Pagemakrr;  Aldui  (iorpuriliofi:  VeMura  Publnher: 
Ventura  Software  Inc.;  Lotua  1.2>3:  Lotus  Drrriopment  CorporaliOD;  AutoCAD:  AuluDe»k  inc.:  PC  Paimbrukh  Plut:  Z.Seft  Corporation.  *rot  rommerciat  u>r  only. 
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BUSINESS  COMPUTERS 

PETERBOROUGH,  INC. 


. c Wiam  f=  Golan 


UNION  ST.  • PO  Box  94  • W PETERBOROUGH.  NH  0346&0094 

IVe7/  support  and. . 
sell  and  stand 


;*s  • AT*s  • LAPTOP’S 


AST  ...1  Year 

Remun  286  Products  CALL 

Compac ...  90  Days 

Deskpro386  l6mhzw4CKTib  5099  95 

Sharp ...  90  Days 

PC  7100  7:37  mhzw20nib  1939  95 

Toshiba ..  .1  Year 

T-1 100  + 7.16fTtiz(2)3’/»'8  (New)  1499  95 
T-3100AT8rnhzw/10rnb  289995 

tVyse ...  90  Days 

28610mh2W/40nti  2599.95 

28610iTh2w/20mb  2099.95 


MODEMS 


BCP ...  2 Years 

PG1200 

PGl200B'-^w/sw 

JG2400 


174.95 

124.95 
289  95 


D.C.  Hayes ...  2 Years 

Smarlmodem  1200  365.95 

Smanmodem  1200B'/9sw  335.95 


Srrtartmodem  2400 
Smarlmodem  24006  sw 

Prometheus . . 

Pro  1200 
Pro  2400 

US  Robotics . . 

Couner1200 
Courier  2400E 
Courier  HST  9600 

Ventel ...  2 Years 

1200 -f 

1 200 Card  w Crossialt 
2400 '/%  Card  w>  Crosstab 
24001- 


565  95 
495  95 

2 Years 

259  95 
34995 

2 Years 

239  95 
459  95 
779.95 


294.95 

294.95 
41995 

419.95 


PERIPHERALS 


Alloy ...  6 Months 

40rr«)'bpelnterrral  499.95 

60mblapeEiten>al  689.95 

AMDBK ...  2 Years 

310Amber  149.95 

410Aniber. Green.  White(ea)  169.95 
Cokx600RGB  379.95 

Color  722  EGA  464  95 

1 280  CAO  Desktop  Pub  759  95 

Curtis . . . UleTIme 

Accessories 

L PmierStarxl  17.95 


r Curtis . . . LifeTime 

Un  Systems  Starrd 
Sutge  Suppressors 
Safestnp  (6  outlets) 

Diamond  (6  outlets) 

OtamorKl*Plus  (Modem  & Fax) 

Emerald  (6  outlets  w/6’  cord) 

Ruby  (6  outlets.  Em  Rfi.  6'  cord) 
Ruby-Plus  (Modem  & Fax) 

Disks  10’s 

DSDD(40TR) 

Verbatm 
Maxel  MD-2 
DS  Density  (96  TP1) 

Verbatm 

3'.«M»DO  (72010 
Fugi 

Verbatim 
Maxel 

Fifth ...  7 Year 

Lo^cal  Correction  w 256l( 

Floppy  Drives . 

Ibshba  PC  5 25' 360kb 
1b$hbaAT52S'360lcb 
1bstxba3.5' 

Hayes . . . 

MACHBJoywFre 
MACH  IV  Joy 

Hercules . 

Color 

GraptKS  1- 
InCokxie 

Iomega . . 

BerrxiJ1 10  mb  <3  pac) 

BemoUl  20  mb  (3  pac) 

Kens/ngton . 

Master  Piece  F^emote 
Masterpiece  * 

Masterpiece 

Memory 

64k&256K(9) 

Mice 

BUS 

MKrosoftVe.Ow  ShowP 
Mouse  Systems  w/Pc  P 
RS-232C 

Mvrosoft  V6.0  w Show  P 
Mouse  Systems  w Pc  P 
Mouse  Systems  w Pc  P & Ready  1 48.95 
MSIwDrHalol  134.95 

NEC.. . 6 Months 

EGA-PGA(G6-1)  35995 

MUtisync1401  579.95 

CorT4Ml401&GB-1  91995 

NSI  Logic ...  3 Years 


24.95 

20.95 

28.95 
40  95 

35.95 

54.95 

64.95 

14.95 
1495 

14.95 

^-95 

28.95 

33.95 

26.95 

28.95 
28.95 


309  95 

90  Days 

99.95 

99.95 

149.95 

90  Days 

39.95 
84  95 

. . 1 Year 

158  95 

189.95 

319.95 

. 90  Days 

169.95 
239  95 

. . 90  Days 

119.95 

124.95 
94  95. 


i>a 


118.95 

126.95 


12695 

126.95 


Smart  EGA  w2S6k 

Orchid ...  90  Days 

PClurbo286Ew  imb 
Tnylfbo286 
EGA1urbow2S6k 
Jet  386 

Paradise . . .1  Year 

Autoswitch  E(3A-4dO 

Plus . . .1  Year 

Hard  Card  20mb  49mte 

Priam  . . .1  Year 

40mbAT28ms 
60mbAT28m$ 


294.95 

699  95 

378.95 

444.95 


Princeton ...  1 Year 


699.95 

84995 


Max12E 
HX12 
HX12E 

LM-300  WYSIWYG  w Ini. 
LS-300  Scanner 

Quadram . . . 

EGAi- 


5^ 


178.95 

429.95 

509.95 
1259  95 

909.95 

1 Year 

309  95 
369  95 


^ Ouadram  ...  I Year 

MM:rola2erlwT512k  309.95 

Seagate ...  1 Year 

20mbw'Cont. '?ht  389  95 

aOmbw  Cont. '/Shl  479.95 

Video-7 ...  2 Years 

Vega  EGA  299  95 

Ve^  EGA  Deluxe  359.95 


Wot  MTX.  & LQ  PRINTERSi 

ALPS  ...1  Year 

ALQ  324  Color  S'  (240  cps) 

799  95 

P210015'(400cps) 

1269  95 

Fulllsu  ...1  Year 

0X2100  10*  (220  Cps) 

369  95 

DX240015*(360cps) 

799.95 

OL2400  Color  1 S' (360  Cps) 

91995 

0L26001S*(288cps) 

1149  95 

OL2600  (^Xor  1 5' (286  cps ) 

1299  95 

IBM...  90  Days 

NewPmters 

CALL 

Proprrier  10*  (220  cps) 

389  95 

Proprrter  XL  1 5'  (2X  cps) 

539  95 

Oxetwriter  1 10*  (60  cps) 

889  95 

<>jetwTiler  1 10*  (60  CpS) 

929  95 

NEC  ...1  Year 

P560XL  Color  1 5*  (290  CpS) 

999.95 

P66010'(216cpS) 

469.95 

P76015’  (2t6cps) 

639.95 

P960XL1S‘(400cpS) 

1249  95 

Nissho ...  90  Days 

NP-241015*(540cps) 

1389  95 

Okidata . . .1  Year 

192 -r  10‘(200cpS) 

369  95 

193-f  1S'(200cpS) 

539  95 

292e10’(216cps) 

51995 

292e1S'(216cp$) 

659  95 

Tos/i/ba . . . T Year 

P321  SL  1(r(New) 

CALL 

P351ColOf15'(300cp8) 

1039  95 

IV  LASER  PRINTERS  | 

CIE...  90  Days 

LPSlO(IOppm) 

2599  95 

LPSlO-r  (New) 

OLL 

Citizen 

Overture  llO(IOppm) 

2099  95 

Dataproducts ...  90  Days 

LZR1230(12ppm) 

2599  95 

Hewlett  Packard . . . 1 Year 

Laser  Jet  Series  1 (8  ppm) 

1995.95 

Okidata ...  90  Days 

Laserine  6 (6  ppm) 

1299  95 

Quadram 

OuadLaser  1 lOt  (6  ppm) 

3349.95 

OiMdrtm  ^ 1*^ 

# 1 

"t  / 

r./....  90  Days 

PostScnpt  2108  (8  ppm) 

4999.95 

RTSlScript  21 1 5 ( 1 5 ppm) 

6499  95 

irbuSINESS  SOFTWARE  1 

Asthon-Tate . 

Basel  t V1.10 
FrameworklVI.10 


.NCP 

409.95 

409.95 


^ Asfito/l'Tate . . . NCP 

MUtmateV3.31  239  95 

Muilmale  Advantage  V3  6 309  95 

RapKiFieVI.O 

BP/ . . . NCP 

ARGLAPPR(ea)  18495 

Broderbund  ...CP 

Bank  Street  Wnter  * 65  95 

For  Corment  1 29  95 

Computer  Associates . . . NCP 

Spreadsheet  Audlor  V 3.0 
SiperCaic4Vi.l 
SiperProiect  + 

CompuServe 

Subscrjption  Kil 

DAC 

DACEasy  Accoirbig 
DAC  Easy  Base 
DAC  Easy  Mate 
DAC  Easy  Payrd 
DAC  Easy  ftirl 

IBM 

Dsplaywnter  IV 

Innovative . . . NCP 


249  95 


88  95 
284  95 
294  95 

.NCP 

24  95 

4495 
31  95 

25  95 
31  95 
18.95 


299.95 


SmartSystem  V3.1 
Spel  Cbecker 

Llletree . . 

Volcswriter  Deluxe  + 
VoliswnterlV2.2 
Wbrds  & Figtfes  V 1 .01 

Lotus . . . 


NCP 


444.95 

64.95 


HAL 

70.95 

Lotus  1-2-3V  2.01 

31995 

Lotus  Report  Writer 

7095 

Ktanuscnpt  VI  .0 

339  95 

Metro 

69  95 

Symphony  V 1 .20 

444  95 

Mace 

Mace  UtArties 

CALL 

Meca ...  CP 

Mng  'ibu’SVO.O 

114.95 

Mna.theMadttlVl.O 

64.95 

MIcrorIm . . . NCP 

RBase  5000V  1.01 

264.95 

H Base  5000  RunTme  V 1.01 

234.95 

R Base  5000  GrapNcs 

159  95 

R Base  System  V 1 (X) 

358  95 

MicrosoH  . . . NCP 

Protect  V 3.0 

238  95 

MUtpianV3.30 

116  95 

WndowsVI.Oa 

64  95 

WbrdV3.1 

219  95 

Migent 

AbklyVI.O 

64  95 

5Z 


Monogram 

$&  Cents  V 2.0 

MIcropro . 

Wordstar  ProV4.0 
Wordstar 2000-^  V2.0 

Office  Solutions 

Ottice  Writer  V 5.0 

Paper  Back . 

VP  PlannerV1.3 
VPmfoVI.O 


.NCP 

105.95 

.NCP 

254.95 
284  95 

.NCP 

25995 

CP 

54.95 

54.95  j 


10  CALL  TODAY— ORDERS  ONLY  1-800.S45-3003 


PostScript  Lasers  Available  Today! 


T.l  2108  (8  ppm) 
T,l  2115  (15  ppm) 


warranty  every  product  we 
behind  N 100%': 


^ Paper  Back . . 

CP  'N 

VP  Expert  V 1 .0 

54.95 

sierra  ...CP 

Smart  Money  V 1.0 

52.95 

Simon  Schuster . . 

NCP 

Webslers  Speler  V 1 .3 

38.95 

Websters  Thesarus  V 1 .0 

42.95 

Websters  Writer  V 1 .01 

84.95 

So/tware  Group . . 

NCP 

EnableV  1.1 

349.95 

Software  Publishing 

..NCR 

Harvard  Total  PM  V 2.0 

339.95 

PFS:l8tChoiceV1.0 

108  95 

PFS:ProFile 

148.95 

PFS:Pro  Write  V 1.0 

118.95 

WordPerfect . . . NCR 

Wbrd  Perfect  V 4.2 

229  95 

Wbrd  Perfect  Lbrary 

58.95 

MIBLISH.  • GRAPH 

• CAOi 

Aldus  . . . NCR 

PageMaker 

CALL 

Applied . . . NCR 

Pizazz  V2  0 

34.95 

Ashton  Tate  . . . NCR 

Chart  Master  V6.2 

228.95 

Diagram  Master  VVS.01 

198.95 

Map  Master  V6.0 

238.95 

Sign  Master  V5.1 

148.95 

Broderbund . . . 

ZP 

PrmtShop 

34.95 

Pmt  Shop  Conpanon 

32.95 

Ltxarys«l.#2  (ea) 

22  95 

Toy  Shop 

44.95 

Brown  Wagh 

^rt 

199  95 

DRI...  CP 

Gem  Draw  + 

184  95 

Generic . . . NCP 

Auto  Dmensiorwig 

34.95 

CAOOV3.0 

68.95 

Dot  Plot 

17.95 

Lotus/Graphics  Com 

...CP 

Reeiance  V Plus 

329.95 

Graph  Writer  Combo  V 4.3 

319.95 

Microsoft . . . NCP 

Chart  V2.02 

188.95 

New  England . . . 

CP 

Graph-n-the'BoK 

54.95 

Software  Publishing 

. . NCP 

Harvard  Res.  Graphics 

235.95 

Harvard  Pro  PiMsher 

408.95 

^rsorul  Pubisher  V 1 .0 

80.95 

SpringBoerd . . . 

CP 

Certificate  Maker 

33.95 

CIpArIVI 

1995 

CtpArtV2 

23.95 

Newsroom  Pro 

78.95 

Xerox 

Ventura  Publishng  V 1 .0 

629.95 

Z*Soft 

PC  Pantbrush  V 3.0 

59.95 

Pubishers  Paintbrush 

CALL 

HiVtilities/languages  I 

Borland . . . NCP 

Reflex  Bundto 

124.95 

Reflex  DBMS  V 1.1 

86.95 

Reflex  Workshop  V 1 .0 

40.95 

Sidekick  V 1.5 

50.95 

SuperkeyVI.I 

44.95 

Tsvel^  Sidekick 

42  95^^ 

72.96^^ 
58.95  > 

Teveing  Sidekick  w/sk 

L Turbo  Li^^itning  V 1 .0 

Borland . . . NCR 

Ifbo  U^nng  w/WW  89.95 

Ifbo  Pascal  V 3.0  58.95 

Ijrtx)  Pascal  w-niUbo  T 74.95 

Irto  Prolog  Vt.1  58.95 

Ivtx)  ^olog  Tool  Box  56.95 

IjbolbolBoxDB.VI.Z  40.95 

IjrtralbolBox  Editor  V 1.0  40.95 

ljrt)o  Tutor  V 2.0  23.95 

lftx>GameWk8.  40.95 

IjrtK)  Graphus  V 1 .0  40.95 

111)0  Junbo  Pack  168.95 

IxtoNewpak  51.95 

Turbo  Basic  V 1.0  58.95 

TLrbo  Pascal  Numencai  Tbd  60.95 

IjrboCVI.O  59  95 

Sprint  CALL 

Eureka:  The  Solver  V 1.0  58.95 

I Wizard  V 1.1  40.95 

Centra/  Point . . . NCR 

Copy  I PC  24.95 

Optim  Board  79.95 

PC  Tools  24.95 

Executive . . . NCR 

HOIV3.0  40.95 

XTeeV2.0  33.95 

Fifth  . . . NCR 

Fast  Back  V 5. 1 4 

fox  & Gelier  . . . NCR 


. NCR 


dGraphM 
dUtlity  H 
OuckCodeM 
Ojckhdexl 
Quick  Report  I 
r:Graph  ■ 

Funk 

Sideway$V3  11 

Lifeboat 
AdvantageC-r  * Vi. 10 
TmeSlk^VS.OI 

Mark  Wiliiams 

Let’s  C 

Meridan . . 

Carbon  Copy 

Microsoft . 

Basic  Compaer  VS.36 
Cobol  Cornpier  V2. 1 0 
CComp4erV4.00 
Fortram  CofTpier  V4.00 
Macro  Asserrtiler  V4.00 
OuKk  Basic  V3.0 

Microstuff . 

Crosstak  Mark  IV 
Crosslak  XVI  V3.61 
1.3 


128.00 

79.95 

159.00 

79.95 

159.00 

109.95 

38  95 

469.95 
209  95 


NCR 


NCR 


NCR 


249.00 

429.95 

278.00 

284.00 

96.95 

64.95 

134.95 
94  95 

94.95 


Nantucket . . . NCR 

Cipper  August  86  344 

Norton  . . . NCR 

Norton  CorrvnanderV  1.0  39.95 

Norton  LIti.V  4.04  54.95 

Norton  Utl.  Advanced  79.95 

Reraonics . . . NCR 

Smart  Notes  V1. 40  4i 

Quarterdeck . . . NCR 

OeskviewVI.S  64.95 

Soft  Logic...  NCR 

CUxt  32  95 

Disk  Optmzer  V2.0  32.95 

Double  DOS  V4.0  32.95 

Software  Carousel  V2.0  32.95 

Summit  . . NCR 

Better  Basic  V2.1  89.95 

Better  Basic  8087  or  Btneve(ea)  59.95 

True  Basic . . . NCR  , 

^rtue  Basic  V2.0  104.95 

^ True  Basic  Lbranes  (ea)  31.95 


Monthly Specials! 


Math  Co*Proces8or8 


• PC  w/2mb 

399.95 

• 8087  5mh2 

114.95 

• PCPS  C/S/P  w/1.5  5mb 

399  95 

• 8087-2  8mhz 

159  95 

• AT  w/2mb 

469.95 

• 80287  6mhz 

189.95 

• AT  w/4mb 

899  95 

• 80287-8  8mhz 

244.95 

• ATPS  S/Pw/1.5mb 

499.95 

• 80287-1  OlOmhz 

299.95 

• ATPS  S/P  w/3.5mb 

899  95 

AST.  . . 

2 Years 

Premium's 

Rampage’s 

• PC  6Pac  C/S/P  2/1  mb 

299.95 

• PC  w/2mb 

399  95 

• PC  6Pac  C/S/P  w/2mb 

569.95 

• AT  w/2mb 

569.95 

• AT  Adv.  P/S  w/2mb 

609.95 

TallTree. 

. . 2 Years 

JRAM 

• III  AT  w/2mb 

439.95 

• II  PC  w/2mb 

349.95 

JLaser  + 

• HIPC  w/2mb 

369.95 

• PC  w/2mb 

699  95 

• IIATw/2mb 

369.95 

• AT  w/2mb 

799.95 

Customer  Service  (603)  924-9406 
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OUR  TERMS 


Psyment.  MC/Vim  no  suichirge 
Personal  cnecks  2i  flaye  lo  dear 
MC/Viu  casn>ers  UO  a processed 
•n  24  tirs 
' No  sales  taa 

Corporals  4 insi>iut>onsi  PO  s ac 
r.apted  suPieci  lo  approve' 
Shipping 

’ Mon>IO'S  Punters  rnon.Lasersi 
Drives  Add  2«'. 

Laser  Printers  Federal  E>p«ess 

Only  fOe  N M 


’ Computers  FOB  N H 
' All  Olher  Hems  S3  00  rmn 
• Mavrari  FOB  N H 
' Alaska  & oulSidr*  Cu'<l>nr!nl4i  USA 


CALL  TODAY-ORDERS  ONLY  1-800-845-3003  S 


Our  new  desktop  manager  is  more 
than  you  bargained  for. 


No  matter  how  you  define  ‘ ‘desktop 
accessory  products,’  ’ Metro”  rewrites 
the  cate^ry. 

PC  Wbrid  calls  it  “the  most  com- 
prehensive assemblage  of  desktop 
accessories  to  date."  And  Info  Wtrld 
says  simply,  “At  $85,  it  qualifies  as 
one  of  the  year's  best  bargains.'  ’ 

The  all-things-are-possible 
program. 

But  what  is  Metro?  And  what  wi  it 
do  for  you? 

According  to  PC  Magazine,  it’s  an 
unprotected,  “all-things-are-possible 
terminate-and-stay  resident  (TSR) 
program  that  can  potentially  replace 
most,  if  not  aU,  of  the  TSRs  you  cus- 
tomarily use.” 

A powerful  macro  function  and 
12  ambitions  accessories. 

Qmte  a mouthful.  But,  then  again, 
quite  a product.  Metro  combines 
a powerful  macro  processor  with 
12  other  accessories.  Of  the  macro 
function.  Info  Mbrld  writes,  ”...  (it) 
goes  further  than  similar  products 
and  provides  the  elements  of  a 
simple  programming  language.” 

"In  aword,”  continues  Kl  Maga- 
zine, “excellent.” 

Of  the  12  other  accessories,  Info 
Wrrld  noted  ”...  we  expected  a few  of  them  to  be  of  limited  use- 
fulness or  poorly  implemented.  We  did  not  find  this  to  be  true.” 
These  accessories  include: 

• The  filer,  which  organizes  data  and  program  files,  and  performs 
DOS  functions. 

• The  editor,  which  allows  you  to  write  memos,  letters,  and  reports 
without  leaving  Lotus  1-2-3*  or  Symphony.* 

• The  Phonebook,  which  dials  your  phone  and  produces  mailing 
labels. 

• The  clipboard,  which  moves  data  from  one  Metro  accessory 
to  another,  and  transfers  data  fiom  one  application  program 
to  another. 

• The  list  manager,  which  maintains  to-do  lists,  and  tracks  tasks 
and  projects. 

• The  watch,  with  alarm,  which  times  up  to  100  individual  tasks. 

• The  calculator,  with  exponential  display,  which  performs  arith- 
metic and  finandal  calculations. 

• The  notepad,  which  records  ideas,  memoranda,  and  notes. 

• The  appointment  book,  with  audible  alarm,  whidi  maintains  daily, 
weeldy  and  monthly  calendars. 

• The  kaleidoscope,  which  customizes  the  accessory  display  for  color 
monitors. 

• The  configuration,  whidi  manages  the  memory  allocation  of 
Metro  and  customizes  its  functionality. 

• And  the  special  characters,  which  serve  as  a reference  for  ASCD 
characters. 


A real  solution  to  EAM-^lnun. 

What  makes  Metro  more  functional 
than  any  comparable  product  is  that 
all  12  of  its  accessories  need  not  be  in 
memory  at  the  same  time.  Once  the 
Metro  kernel  is  loaded,  you  may  call 
up  any  or  all  of  the  12  accessories, 
customizing  your  own  program. 

In  the  words  of  PC.  Letter,  “Metro 
offers  a comprehensive,  essentially 
bullet-proof,  single  vendor  alterna- 
tive” to  using  other,  incompatible 
accessories.  And  you  can  unload  it 
fiom  memory  with  a single 
keystroke. 

’ ’What’s  most  attractive  about 
Metro,”  continues  PC.  Letter, 

“is  that  you  don’t  have  to  worry 
about  its  accessories  killing  each 
other  or  the  application”  you’re 
using.  Metro  essentially  provides 
’ ’that  long  awaited,  mudi  debated 
solution  to  what’s  fondly  known 
asRAM-Cram.” 

An  ever-expanding 
environment. 

Metro  saves  you  time.  Makes  you 
more  effident.  And  accepts  standard 
Lotus  commands.  What’s  more,  it 
provides  an  ever  growing  environ- 
ment that  will  make  it  ’ ’even  more 
far-reaching  and  powerful”  (PC  Magazine). 

$85  and  available  now. 

Amid  all  this  praise,  there  must  be  a problem,  you  think,  tehaps 
it’s  difficult  to  use?  Not  so,  says  Info  %rld.  ’ ’%  had  Metro  up  and 
running  20  minutes  after  teai^  off  the  shrink  wrap.” 

Now  you  can,  too.  Fbr  only  $85,  you  can  have  Metro,  the  software 
PC  Magazine  has  “vying  for  honors  as  the  king  of  the  TSR  programs.” 
Unprotected,  customizable,  sure  to  save  you  time  and  trouble, 

Metro  is  the  management  tool  you’ve  been  longing  for. 

So  visit  your  authorized  Lotus  dealer.  Or  call  1-800-345-1043 
today.  Ask  for  product  no.  QL-1690.  (Rir  more  information,  ask  for 
QL-^21.)  Order  your  copy  of  Metro  now.  Fbr  only  $85,  you’ll  be 
getting  more  than  you  bargained  for. 


Lotus  Metro 

The  memory-resident  desktop  manager  corntrining  twelve 
accessories  and  a powerful  macros  program. 

System  Requirements:  Lotus  Metro  runs  on  IBM*  PC/XT  Rirtable  PC.  Rxtable  AT? 

COMPAQ  PORTABLE.*  COMPAQ  PLUS.*  COMPAQ  DESKPRO*Two  5.25*  double  sided  disk  drives 
(hard  disk  reonnmended  for  optimal  performance).  Minimum  of  80K  required  for  RAM-resident 
kernel  of  Metro.  DOS  2.0  or  higher.  Metro  is  unprotected  and  can  be  removed  bom  memory 

Lotus  Metro  runs  with  a wide  variety  of  software  programs,  induding  1-2-3?  Symphony- 
Symphony  Sp^ingCheder,  Symphony  Text  Outliner.  1-2-3  Report  AMter?  and  Si^." 

© 1987  Lotus  U^ki(«nent  Corporation. 

Lotus,  1-2-3  and  Symphony  are  re^stered  trademarks,  and  1-2-3  Report  Writer.  Signal  and  Metro 
are  trademarks  of  Lotus  Development  Corporatkm. 
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Y OUR  POP-UP 
STENOGRAPHER 

Here’s  a handy  jive-page  notepad  utility  that  pops  up  to  let  you  save  your  thoughts  when 
you’re  in  the  middle  of  running  another  applications  program. 


A couple  of  years  ago  (it  was  just  in 
time  to  get  buried  by  SideKick),  I 
wrote  a short  utility  called  NPAD 
(PC  Magazine,  Volume  3 Number  25). 
NPAD  was  a small  (250-character),  mem- 
ory-resident notepad  you  could  pop  up  at 
any  point  to  hold  comments  or  phone  num- 
bers temporarily.  But  while  pop-up  any- 
thing was  hot  stuff  at  the  time,  there  wasn't 
much  else  you  could  do  with  NPAD.  You 
couldn’t  even  save  its  contents  to  disk. 

Since  then,  of  course,  the  state  of  the  art 
in  TSR  utilities  has  made  amazing  ad- 
vances, and  you  can  now  write  notepad 
programs  to  do  just  about  anything  but  tell 
you  what  you  weigh.  And  SideKick'a  own 
nasty  habit  of  stealing  every  interrupt  that 
isn't  nailed  down  (how  many  times  have 
you  read,  “Be  sure  to  load  SideKick 
last'  ’?)  has  made  a lot  of  people  want  to  get 
along  without  it.  So  the  time  has  come  for 
a new  notepad — I call  it  PAD — that  adds  a 
bit  more  razzle-dazzle  to  memo  making. 


The  new  PAD  lets  you  page  through 
(and  save)  up  to  five  pages,  each  of  which 
is  about  2'/2  times  the  size  of  the  original 
NPAD.  It  lets  you  choose  your  ‘‘trigger’’ 
key  and  the  colors  both  of  the  letters  and  of 
their  background  (the  pad  itself).  You  can 
change  the  colors  on  the  fly  (using  FI  and 
F2)  or  set  them  as  defaults.  And  with  all 
this,  PAD.COM  is  only  about  300  bytes 
longer  than  NPAD.COM. 

PAD  takes  up  more  room  in  memory, 
however.  When  installed,  it  writes  over  its 
installation  code  and  also  reserves  some 
additional  memory  space  after  the  program 
for  storing  the  notepad  data.  In  all,  PAD 
uses  about  5'/2  K of  memory.  You  can  use 
it  at  any  time — when  another  program  is 
mnning,  when  you’re  editing,  or  when 
you’re  working  on  a spreadsheet. 

GETTING  YOUR  OWN  PAD  The  easi- 
est way  to  get  a copy  of  PAD.COM  is  to 
download  it  from  the  PC  Magazine  Inter- 


active Reader  Service,  as  explained  in  the 
accompanying  sidebar.  If  you  wish  to  en- 
ter the  program  yourself,  the  assembler 
code  is  listed  in  Figure  I , and  Figure  2 is  a 
BASIC  program  that  will  create  PAD 
.COM  when  you  first  run  it.  (As  discussed 
below,  starting  with  PAD. BAS  is  the  easi- 
est way  to  set  up  the  program’s  defaults.) 
PAD.ASM  and  PAD.BAS  are  also  avail- 
able fordownloading  from  the  PC-IRS. 

The  syntax  for  installing  PAD.COM  is 
simply 

[d.-  ] [pathjPAD 

You  can  enter  this  either  at  the  DOS 
prompt  or — more  sensibly — as  a line  in 
your  AUTOEXEC.BAT  file.  PAD  makes 
an  effort  to  be  a congenial  utility — it 
should  not  conflict  with  other  memory-res- 
ident utilities  unless  they  are  particularly 
aggressive.  For  example,  if  your  utility  de- 
cides to  move  the  keyboard  buffer  to  its 
own  location,  it  will  either  cause  PAD  to 


Figure  1 : The  assembly  language  code for  PAD.COM. 
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crash  or  PAD  will  cause  it  to  crash.  In  any 
event,  try  loading  PAD  first  since  it  is  spe- 
cially written  not  to  bother  any  other  utili- 
ty, IXyWrite  users  should  be  warned  that 
the  keyboard  handler  in  PAD.COM  may 
give  trouble  with  XyWrite’s  XYKBD 
.COM.  You  can  try  loading  PAD  before 
XYKBD  or  deactivating  the  latter  (by  en- 
tering XYKBD  DE),  but  even  then  some 
j difficulties  may  be  encountered. — Ed.  ] 

. Once  loaded,  you  activate  PAD  by 
pressing  its  trigger  key.  The  default  is  Ctrl- 
N,  but  if  you  create  the  .COM  file  by  run- 
ning the  BASIC  program  in  Figure  2 (as 
recommended  below),  you  can  set  both  the 
default  “hot  key”  and  the  colors  without 
the  usual  DEBUG  session.  When  activat- 
ed, PAD  appears  in  the  upper-right-hand 
part  of  the  screen,  with  the  page  number  at 
the  bottom  of  the  window.  To  switch 
pages,  just  push  PgUp  or  PgDn.  Anything 


you  type  now  will  appear  in  the  pad — you 
can  even  type  the  ‘ ‘extended  ASCII”  char- 
acters (smiley  faces,  diamonds,  or  arrows, 
for  example)  by  holding  down  the  Alt  key 
and  typing  the  character’s  ASCII  code  on 
the  number  pad. 

You  can  temporarily  change  the  pad’s 
colors  to  complement  the  current  program 
you’re  running,  by  using  FI  (to  change  the 
color  of  the  letters)  and  F2  (for  the  pad  it- 
self). If  you  want  to  erase  a character,  use 
the  Backspace  (rubout)  key.  Just  as  you 
would  expect.  The  Del  key  will  erase  a 
whole  page.  When  you’re  done  notetak- 
ing, type  the  trigger  key  again.  The  pad 
vanishes,  and  you’re  back  to  the  program 
you  were  working  on  before  you  started 
taking  notes.  The  pad  keeps  what  you’ve 
typed  safely  stored  for  the  next  time  you 
need  it. 

PAD  has  a more  permanent  memory. 


too.  PAD  is  installed  to  watch  the  com- 
mands you  type  to  DOS.  To  store  all  five 
pages  on  disk  in  a file  named  PAD, TXT, 
just  type  SAVE  at  the  DOS  prompt,  as  you 
would  any  normal  DOS  command,  like 
COPY  or  DIR.  PAD  will  pick  it  up  and 
create  PAD. TXT  (incidentally  writing 
over  any  previous  versions),  which  will 
hold  everything  you’ve  typed  into  the 
notepad. 

If  five  pages  isn’t  big  enough  for  your 
notepad  needs,  you  can  create  multiple 
pads  (even  in  different  colors)  and  make 
them  correspond  to  different  trigger  keys. 
For  example,  the  Ctrl-N  pad  could  be  just 
for  notes,  and  the  Ctrl-O  pad  could  be  for 
outlines.  If  you  wish  to  do  this,  however, 
each  time  you  create  a new  PAD.COM  be 
sure  to  give  it  a new  name.  Remember, 
too,  that  you  will  have  to  rename  each 
PAD.TXT  you  save,  or  the  next  time  you 


DOWNLOADING  PAD 


The  programs  that  appear  in  our  Pro- 
gramming/Utilities column  (as  well 
as  other  programs  we  publish)  can  be 
downloaded  by  modem  from  the  PC 
Magazine  Interactive  Reader  Service. 
There  is  no  charge  for  this  service,  but 
users  are  cautioned  that  these  programs 
are  copyright  material  and  are  made 
available  only  for  individual,  noncom- 
mercial use.  You  may  make  copies  for 
others  (including  placement  on  noncom- 
mercial electronic  bulletin  boards),  as 
long  as  no  charge  is  involved.  However, 
making  copies  for  any  commercial  pur- 
pose is  strictly  prohibited. 

The  modem  number  for  PC-IRS  is 
(212)  696-0360.  Set  your  modem  and 
communications  software  to  use  1 200  (or 
3(X))  bps,  8 data  bits,  1 stop  bit,  no  parity. 
PC-lRS  files  with  a .COM,  .EXE,  or 
.ARC  extension  require  that  you  also  use 
the  Xmodem  error-checking  protocol; 
our  other  files  (e.g.,  with  extensions  of 
.ASM  or  .BAS)  can  be  downloaded  us- 
ing either  regular  ASCII  or  Xmodem 
transmission. 

PAD. BAS,  whether  typed  in  from  the 
magazine  at  your  keyboard  or  download- 
ed from  PC-IRS,  will  automatically  cre- 


ate PAD.COM  when  run  once  in  BA- 
SIC. PAD.ASM,  also  listed  both  here 
and  on  PC-IRS,  allows  you  to  modify  the 
program  but  requires  you  to  use  a macro 
assembler  (IBM  or  Microsoft)  and  exe- 


cute the  following  commands: 

MASM  PAD; 

LINK  PAD; 

EXE2BIN  PAD  PAD.COM 


PAD  at  a Glance 

PAD.COM  is  a memory-resident  note- 
pad that  pops  up  over  running  applica- 
tions programs  and  allows  you  to  save 
up  to  five  pages  of  comments,  phone 
messages,  and  the  like.  The  contents  of 
PAD  remain  in  memory  until  the  PC  is 
rebooted  but  can  be  saved  to  a disk  file 
called  PAD.TXT  by  entering  SAVE  at 
the  DOS  prompt. 

The  installation  syntax  for  PAD 
COM  is 

[d; ] [path]PAD 

The  default  trigger  key  for  PAD.COM 
is  Ctrl-N,  but  this  and  the  foreground 
and  background  color  parameters  may 
be  changed  by  creating  the  .COM  file 
using  the  self-prompting  PAD.  BAS 


program.  When  its  pop-up  window  is 
open,  the  FI  and  F2  keys  may  be  used 
temporarily  to  reset  letter  and  back- 
ground colors,  respectively.  PgUp  and 
PgDn  scroll  through  the  five  window 
pages,  and  Del  deletes  an  entire  page. 
The  Backspace  key  can  also  be  used  in 
editing. 

While  compatible  with  most  TSR 
(memory-resident)  programs,  some 
difficulty  has  been  experienced  with 
XyWrite.  Multiple  copies  of  PAD 
.COM  (under  different  names)  using 
different  trigger  keys  and  different  col- 
ors can  be  used  to  provide  more  stor- 
age, but  cate  must  be  exercised  to  re- 
name the  created  PAD.TXT  files,  each 
of  which  would  otherwise  overwrite  its 
predecessor. 
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OLD.REYBOMtD.iKT  DD  ? {Location  01  old  kbd  interrupt 

NEHPAD  PItOC  HeAR  {The  keyboard  interrupt  will  now  coae  bare. 

ASSUME  CStCODE.SSC 


IV6H  AX  {Save 

nSB  BX 

RISH  CX 

PUSH  OX 

PUSH  01 

nSB  61 

PUSH  OS 

PUSH  ES 

PUSHP  (Pirat 

CALL  OLD.REyBOARD.IHT 

ASSUME  OS:BON_B]OS_DATA 

NOV  BX,I(OM_B10S_DATA 

NDV  DS.BX 

MOV  BX.TAIL 

CMP  BX.HEAD 

JE  IN 

SUB  BX.2 

CMP  Bx.oppsrr  buffer 

JAE  HO.NRAP 

MOV  BX, OFFSET  BUPFER_BID 

SUB  ax,2 

NO.HRAPiMOV  DX.IBX) 

CMP  DX,31IEH 

JNE  NOT_CKTRL_H 

MOV  TA1L,BX 

MOT  CMTRL_H_FLAC 

CMP  QtTRL_N_FLAC.I 

JKE  CNTRL.K.OM 

arTRL_M.OFF> 

LEA  DX.PAO 

MOV  PAO.OFFSET.DX 

ADO  PA0_0FFSBT.3III 

LEA  AX.PUT.OIAR 

MOV  10_CHAR,AX 

CALL  10 

IN:  JNP  OUT 

CNTRL_N_ONi 

LEA  OX. PAD 

NOV  PAO.OFFSET.DX 

ADD  PAD_0FPSET.3BBB 

LEA  AX.CBT.CHAR 

NOV  lO.OiAB.AX 

CALL  10 

CALL  DISPLAY 

JMF  OUT 

IIOT_atTRL_Ni 

TEST  CNTRL_N_FLAC,1 

JS  IN 

MOV  TAIL.BX 

CMP  DX.536BH 

JNE  RUBOUT.TEST 

PUSH  OS 

PUSH  CS 

POP  OS 

NOV  BX.PAD.END 

DEC  BX 

DBL.LOOP: 

NOV  BYTE  PTR  |BX],'  ' 

DEC  BX 

CMP  BX.PAO.BECIN 

JMX  DEL_LOOP 

NOV  BYTE  PTR  1BX),'_* 

NOV  OX,PAO_BBCtN 

MOV  PAD_CURSOR,dx  iqq 

POP  DS 

CALL  DISPLAY 

JNP  OUT 

RUBOUT.TEST: 

CMP  OX.IEIBH 

JNE  CRLF.TEST 

PUSH  OS 

PUSH  CS 

POP  OS 

NOV  eX.PAO.CURSOR 

CMP  BX.PAO.BBGIN 

JLB  NEVER.NINO 

NOV  BYTE  PTR  [BX-1] , ' 

DEC  PAO.CURSOR 

CMP  BX.PAO.END 

JB  NEVER.HINO 

MOV  BYTE  PTR  [BX) , ' ' 

HeVBR.MINOl 

POP  DS 

CALL  DISPLAY 

JNP  OUT 

CRLF.TOST: 

CMP  DX.ICSOH 

JNS  PGUP.TE5T 

PUSH  DS 

PUSH  CS 

POP  DS 

CALL  CRLF 

POP  08 

CALL  DISPLAY 

JNP  OUT 

PGUP.TBST: 

CMP  OX.49ttH 

JNE  PCDM.TEST 

CMP  PAGE_KU)«ER,B 

JKE  OeCLPAGB 

JNP  OUT 

t«C_PACB> 

MOV  BXrPAGE.NUWER 

ADD  BX.BX 

NOV  CX, PAO.CURSOR 

MOV  CURSOR_STORACE(BX] ,CX 

DEC  PACE_HUieER 

SUB  BX,2 

MOV  CX.CURSOR.STORACEIBX] 

MOV  PAO.CURSOR, CX 


the  uaed  reslatera  for  good  {ora 


, call  old  keyboard  interrupt 


jEsaalne  the  char  juet  put  in 


{Point  to  current  tail 

{If  at  head,  kbd  int  has  deleted  chat 

{So  leave 

(Point  to  Just  read  in  character 
{Did  wo  undershoot  buffer? 

(Nope 

(Yes  — Move  to  buffet  top 
(Point  to  ]uet  teed  in  chsracterqqq 
(Char  in  DX  now 
(Is  the  chat  a Cntrl~N? 

(No 

(Yes  — delete  it  fro*  buffet 
(Switch  Nodes 
(Cntrl-N  off? 

(No,  only  other  choice  is  on 


(Hake  10  ceil  Put.Cbar  ae  it  scans 
(Over  all  locations  in  pad  on  screen 
(Reetote  tcreen 


(Neke  10  use  Get.chai  so  current  screen 

(is  stored 

(Store  Screen 

{And  put  up  the  pad 

I Is  Cntrl-N  on? 

{No  — Isave 

{Yes,  deists  this  char  froB  buffer 
{Decide  whet  to  do  ie  it  a Delete? 
{No  --  try  Rubout 


{Hove  apece  to  current  pad  poaition 
{and  go  back  o(m 

{until  done. 

{Put  the  cursor  at  the  beginning 
{And  start  curaor  ovsr 

{Put  up  the  iww  pad  on  acteen 
{And  take  our  leevc 

{Ie  it  e Rubout? 

{Mo  — cry  carriage  return-line  feed 


(Yee  get  current  pad  location 
(Ara  we  et  beginning? 

(Yes  — can't  rubout  patt  beginning 
{And  Move  cursor  back  an* 

(Set  Che  pad  location  straight 
(Save  page  noiber. 

(No  --  Move  space  to  current  position 


(And  put  Che  result  on  the  screen 
(Done  here. 

(Is  it  s carriage  return-line  feed? 
(No 


(Yes  " Move  to  next  line 

(And  display  result  on  sersen 
(Done. 


(STORE  PAD  CURSOR 
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Thisis^\^y 
IBM,  NCR,  HP 
Compaq  and 

Apple  chose 
3Mdata 
cartridge  tape 
backup. 


The  preceding  page  illustrates  why  the  leading  PC 
makers  needed  a reliable  backup  system  for  their 
computers. 

And  this  page  illustrates  why  they  chose  3M  data 
cartridge  tape  technology  to  hie  that  backup  system. 

For  16  years,  3M  has  delivered  precise,  error-free 
backup  to  cover  yourself  when  data  freezes,  disappears, 
or  suddenly  looks  like  it  was  written  in  Istanbul. 

And  for  16  years,  through  every  technological  break- 
through, we’ve  proven  to  be  the  best  way  to  back  up  data. 

03M  1987 


Still  not  convinced  vou  need  it? 
Then  turn  back  to  tbe  first  page  and 
imagine  it  was  vour  annual  report. 

ail(80{))423-3280fora 
list  of  data  cartridge  drive 
manufactuivrs. 
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ALL  IT  LACKS  IS 


A choice  of  snap-in/ out,  24-  or 
18-pin  printheads  gives  you  the 
versatihty  and  ease  of  mainte- 
nance that  other  printers  lack. 


With  a top  speed  of  360  cps, 
it  makes  most  printers  seem^ 
downrigh  t la  cka  daisical. 


ALPS  P2400C\ 


But  who  needs  competition 
when  you've  got  all  this? 

Namely,  the  ^ 

ALPS  P2400C“ 

Dot  Matrix  Printer.  ! 

No  other  printer 
in  its  class  can  do  so 
much  for  so  many  for 
so  little. 

For  instance,  the 
P24C)0C  can  easily  take 
on  all  the  work  an  office 
full  of  busy  PCs  can  dish  out 


For  Jotters,  seren-coJor  ffrepJucs.  sprMdsheets~6r 
whatever,  its  output  a so  bnJJient,  ererytliing  else 
eppetrs  JaeJduster. 


And  take  care  of  it  faster.  'Thanks 
not  only  to  its  talents  pointed 

out  above,  but  to  its  many 
others,  as  well. 

Like  a choice  of 
draft,  correspondence 
and  letter  quality  print 
modes.  A print  buffer 
expandable  to  256K. 
Multiple  font  cart- 
ridges. And  full  com- 
patibility with  the  most 
popular  PCs  and  software. 


COMPETITION. 


Most  printers  lack  the  good 
sense  to  include  a paper-saving, 
push/ pull  tractor  lor  both  bottom 
and  rear  teed.  Not  this  one. 


, * 

1 ' " 

'k'r.-'I-rslLLiJlp... 

<S  liNfc 

EWioe  oapfrout 

irMt  rcMM  MSERT 
rCEO  F£E0  S*«ET 

' : 1 

AOJU9<  ‘ 

T>rt  CM*n 

1 srvir  MOD*  mn'K 

1-  : ; : ! 

You  also  get  conveniences  that 
many  other  printers  are  lacking. 
Like  control  ol  everything  horn 
the  hont panel,  the  feature  menu, 
or  from  software—  without  using 
DIP  switches. 


SSSSSk 


Not  to  mention  the  ability  to 
run  quietly.  At  imder  55dBA,  the 
P24C)0CXi;  is  one  of  the  least  noisy 
printers  around. 

One  of  the  most  durable,  too. 
It  comes  with  a full,  one-year 
limited  warranty.  And  if  you  give 
it  normal  care/ it'll  give  you  over 
five  years  of  trouble-free 
performance. 

Of  course,  there's  nothing  like 
a live  performance  to  prove  there's 
nothing  like  the  P2400C. 


For  a tree  demo,  or  more 
information,  call  us  at 
(8CX))  828-ALPS.  In  California, 
(800)  257-7872. 

And  see  what  every  other 
dot  matrix  printer  is  lacldng. 


ALPS 


AMERICA 

rrS  TIME  YOU  SAW  THE  ALPS. 
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P2400C  is  a trademark  of  ALPS  Electric  Co.,  Ltd.  & 1987  ALPS  America. 


Keep  your  sensitive 
dataunder  — 

Intradock  

andko^ 


cuKDmcmon 


Unauthorized  access  to  PC's  costs  organizations 
untold  millions  of  dollars  every  year. 

The  Intra-lock™  plug-in  PC  board  is  the  most 
secure  and  versatile  solution  to  data  security 
available  today.  Intra-lock™  is  currently  available 
for  IBM  PC,  XT,  AT*  and  IBM  compatible  systems. 
Intra-lock™  works  equally  well  in  stand-alone 
and  network  environments. 

Present  software-based  data  security 
systems  depend  on  passwords  to  protect  your 
confidential  information.  Unfortunately,  pass- 
words are  easily  violated,  either  by  using  widely 
available  "password-trapping"  software, 
or  simply  by  poor  password  control. 

The  Intra-lock™  hardware  device 
transforms  ordinary,  readable  data 
into  unreadable  nonsense,  without 
using  a keyboard  password. 
Intra-lock™  uses  the 
internationally  recognized 
data  encryption  standard 
CDES)  developed  by  IBM. 
Data  encrypted  using 
Intra-lock™  can  only  be 
decrypted  by  authorized 
persons  using  the  correct  physical  key. 

As  powerful  as  the  Intra-lock™  technology 
is.  Intra-lock™  is  extremely  easy  to  use... two 
simple  commands  will  encrypt  and  decrypt 
your  sensitive  data  with  lightning  speed. 


*IBM  PC.  XT  and  AT  are  registered  trademarks  ot 
Irtierrtational  Business  Machines  Corporabon 


Please  send  more  INTRA-LOCK™  information. 

NAME TITLE 

COMPANY 

ADDRESS 

POSTAiyZtP  CODE 

TELEPHONE  C ] EXT 


ESTRALOCK 

The  PC  data  security  solution. 

MfU  Automation  Inc. 

10  Allstate  Parkway.  10th  fkxr.  Markham.  Ontario 

Canada.  L3R  6H3 

1-800-263-3384 

MIU  Automation  Corp. 

217  North  Wright  Brothers  Dri\«.  Saft  Lake  International  Center 

Salt  Lake  City.  Utah.  U.S.A,  84116 

1-800-387-4226 
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PRODUCTIVITY 


■ PROGRAMMING/UTILITIES 


LEA 

urn 

atf 

JHE 


RETAHl  POP 


em  PTR  IMJ  , ' 
Bm  PTB 
PAD.CURSOR 


PUBB 

PUSH 

PUSH 


C_HAIT_HICHs 


LEAVE  I INC 


PUSH 

PUSH 

POSH 

PUSH 

POP 


20 


SHOP 


iPut  eurMf  in  iMit  locAtion 
>Up<Ut*  location  to  now  cutaor 
(And  out. 


AL,OX 

AL.l 

C_NAIT_tiON 


Sl.S 
LEAVE 
BYTE  PTE  (BX),AR 


tCota  a ebat  fro*  aeroen  and  advancaa  poaltion 


lAftoi  port 
ibafoto  it  ] 

>tho  acroan  buffor  in  *oa 


»Do  tbo  aovo  fro*  tho  acroonr  ono  byta  at  a tlx 
iHova  to  naat  accaan  location 
tDacio*ant  loop  oountai 
tAra  wa  dona? 


C.HAIT^LOM  ;Do  it  odaln 

BX 

BYTE'  PTE  iBX]  .AH 


• put  chat  wa  pot  into  tha  pad 


lUpdata  pad  location 


iPuta  ono  cbar  on  acroan  and  advancaa  poaltion 


AH. BYTE  PTE  (Bx>  iGat  tho  char  to  bo  put  onto  tba  actaon 

Sl.S  iLoop  twico.  onca  for  cbar.  onco  for  attrlbuta 

OX.STATUS.POET  |G*t  raady  to  laad  vidao  controllor  atatua 
(Start  waiting  for  a now  borltontal  acan  • 
AL.DX  iHako  aura  tba  vidao  controllor  acan  atatua 


P_NAlT_tON 


lAftar  port  baa  oona  Ic 
jbofora  it  la  aafa  to  t 
itbo  acroan  buffor  in  $ 


iHova  to  acrr 


t byta  at  a tiao 


a. PAD 

cx.iHia 
PAiuoprsET.  or 

GBT.ATT  iHa 

AH. BYTE  PTE  IBX*11 
SHOET  INCDI 


AH.ATTEIBUTE 


P_NEtT_LON 

BX 

CX.PAD 

CX.3SSB 

PAO.OPPSBT.a 

EETEN 


ENDP 
NEAA 

ES I SCREEN 
BX.SCEEBH 
ES.BX 
01 , SCEBSR_SeG_0PP6BT 
DI.PIEST.POSITION 
BX.PAD.OPPSET 
CX.IS 


(Load  attrlbuta  byta  for  aacond  paaa 
(Point  to  naat  actaon  poation 
(Oocraaant  loop  countar 
itf  not  aoro.  do  it  ono  nora  tiaa 
(Point  to  naat  cbar  in  pad 


IX.  41 


CHAE.LOOP 

Ot.PlEST.POSITlON 

LtNE.LOOP 


PEOC 


DOS.HATOI 

PUSH  ES 

PUSH  OS 

PUSH  BP 

PUSH  AX 

PUSH  BX 

PUSH  CX 

CHP  AH. BAH 


JE 

JHP 


CO 

ours 


CL. BYTE  PTE  OSi fBX] 


|DX  will  ba  polntor  to  acroan  poation 
(AM  width  of  acroan  nlnua  pad  width 
(BX  will  ba  pad  location  polntor 
(Tbara  will  ba  IS  linoa 

(And  SB  apacaa  actoaa 

(Call  Put-Char  or  Cat-Cbar 
(Dacraaant  charaetar  loop  oountac 
(If  not  aoro,  acan  ovat  naat  character 
(Add  width  of  acroan  ainua  pad  width 
(And  now  go  back  to  do  naat  line 
iPiniahad 


(la  thia  tha  DOS  Sarvico  wa  want  to 
I intarcapt? 

(No. 

(Yea.  Cat  length  of  original  buffer. 
(Sava  DSiDX,  addroea  of  original  buffat. 


OSiCODE_SBS 


OLD.DS 


(Hake  DS>CS  to  I 


! local  labala. 


PUSH 

PUSH 

PUSH 


LLOOP!  NOV 


a.e_os 

BX.ISH 

BYTE  PTE  OS:  IBX] 
BP.SP 

PlRST.PLAC.l 

HOT.PIEST 

BX.SBt IBP*41 

OONNAND_ADI>E.BX 

PIEST.PLAC.S 

AX 

CX 


ex.s 

BYTE  PTE  |D1]  , 
[0I*S9S),AL 


(M#  will  uaa  DSiBSB  for  our  buffer. 
(Store  legal  length  fro*  original  buff. 

I Prepare  to  gat  IP  of  return  addtaaa. 
(Pirat  tiaa  through? 

(Ho  — check  if  COHNANO.COH  ia  calling. 
(Yea.  SHOETHNS.OOH  Buot  have  )uat  ended. 
I ao  wa  are  at  aonitor  level  — gat 
{ calling  addc  in  CONNANO.CON  ftoa  atack 


«V 

lEW 

PUSBP 

CALL 

FUSHP 

CLO 

PUSH 

POP 


BX.SS:  (BPt4] 
BX.CONNANO.AOPR 
IMTEECBPr 
OUTS 

(Ha  are  ( 


CMPLOOPiHOV 


NAYBEi  CNP 


ES 

DI.REVl 

BP.Ol 

AX.)  I 

SX.8SB 

BZ.BIB 

CX.CX 


CL, BYTE  PTE  [BZ] 
CL.S 
OlE 
CL, 4 
OlE 


(Since  wa  are  at  aonitor  level,  intarcapt. 

(Not  tha  firat  tiaa  through,  check  CONnAHO  addr. 
(Cat  rot  addr  froa  atack. 

(CoBpara  to  what  wa  know  ia  COHKANS.CON 
(If  not  agual,  not  at  aonitor  level. 

(If  not  equal,  not  at  aonitor  level, 
aonitor  level , check  for  kayo  being  typed. 
(Cat  typaln  to  OOB  buffer  Inataad  of  OOiMAMO'a. 
(Uaa  Service  SAD. 

(CALL  IHT  SI  (wa  would  intercept  and  IHT  SI  Inatruction) 

(Sava  flaga. 

(Sat  upward  flag  for  atring  coaaanda. 

(Sat  ES  to  ooDt.sec. 

(Start  by  checking  for  KEYl. 

(BP  will  hold  addraaa  of  currant  EEY. 
ivar  3 kaya. 

(Point  to  tha  raad-in  atring. 

(Cot  ita  length. 

(Uaa  Cl  aa  countod  for  EEPE. 


JHt  CMPLOOP 
JNP  8B0ET  QIE 

(SEND  <CN>  AND  HEITB  PILE  - 41  BYTES.  THEN  <CR><LP>  AT 
POUNDi  NOV  AH. 9 


If  nothing  typed,  aklp  tha  checking. 

(If  aoro  than  4 charactaca  typed,  akip  alao. 
(Coapata  typa-in  to  key. 

(If  taro  flag  not  eat,  laat  chat  didn't  aatch. 
(All  ebara  aatebad.  Maa  it  tha  right  length? 


Point  to  naat  key. 

(Pill  01.  which  changaa  in  KBPS  OiPSB,  ftc 
(BP,  unlike  DI,  will  alvaya  bold  key  addr. 
(If  AX  ia  S.  have  checked  all  kaya. 


(Pirat  aand  a <CN><LP>  to  aonitor. 


8P,CR 

AH.lca 

DX.PILBHANE 

CX,B 


INTSl 
CX.79 
BX,AX 
OX,  PAD 


(Get  file  handle  in  BX. 


PUSH? 

CALL 

PUSH 


INTSl  (Hrita  one  line. 
DX 

OX,CR 

CX,3 

AH.4IH 

1HT21  (Hrita  <CE><LP> 


INTSl 
AH, 9 

OX. PILE. DONE 


(Figurf  I continues) 
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PRODUCTIVITY 


■ PROGRAMMING/UTILITIES 


Fuar 

CALL  INT21 


POPT 

JNP  SHOItT  SEMDCIt 


OIKi  MOV 
iPOURDs  POPP 
POPP 
ADO 

SKNDCIIi  PUSH 
POP 


ASSUME 

JHP 

DOS.MATOI 


BP(B2li-3  iNo  Mtch«  point  to  typed  In  coauund. 

ilt  tbor*  was  a Mteb.  add  S to  BP  to  ^ot  ooBMand  addr . 
ilf  tboro  waa  a aateb,  add  5 to  BP  to  ^t  coMand  addr. 

BP.S 

OLCLOS  iNow  uaa  MOV8B  to  Bova  coagund  to  COMMANO  buffet 


Dl.OLO.DX  {Cat  DX  of  DSiDX. 

DI,2  jPoint  to  whetc  typ«-ln  is  to  90. 

SI,  BP 


BTTB  FTP  BSi[01],AL 


;Mo.  Inc  chat  count. 

{Loop  a9aln. 

(Dona  will  Btrino  aova. 
iGlva  COMMAND  chat  count  In 


buffet . 


D8 

es 

ex 

BX 

AX 

BP 

DS 


tPinlah  wltb  IRBT. 

iThe  POPs  for  the  case  whete  we  don’t 
I handle  Service  SAS. 


DStNOTBlNC 

XMT21  iLet  INT  21H  take  ovet. 

BHOP 


PAP 


LABEL  BTTE 


MOV 

ADO 


MOV 

MOV 

CLOOPt  MOV 
ADD 
ADD 
LOOP 


CX,DX 

CX,&9» 

PAD.ENO.CX 

CX,S 

BX,S 

CURSOIl_STOKAGElBXJ  .OX 

DX.SIS 

BX.2 

CLOOP 


ASSUME  DSilKTERBUPTS  (The  data  se^aent  will  be  the  Interrupt  area 
NOV  AX, INTERRUPTS 

MOV  DS.AX 


MOV  AX.EBYBOARD.IKT  (Get  the  Old  interrupt  service  routine 

MOV  OLD_EEy_IRT.Ax  raddress  and  put  it  into  our  location 
NOV  AX.EEyBOARD.INTIl}  ;OLO_ReyBOARS_lNT  SO  we  can  call  it. 

MOV  OLD_REy_IKT[2|  .AX 

NOV  XEyBOARD.IHT.OPFSer  KEHPAD  iKow  load  the  address  of  our  notepad 
MOV  RCyBOARO_iNTl2J ,CS  lioutins  into  the  keyboard  interrupt 


MOV  AX.DOE.lNT  (Get  the  old  interrupt  service  routine 

NOV  OLD_OOS_I>rT,AX  taddress  and  put  it  into  our  location 

MOV  AX,EI06_INT|2|  lOLO.DOS.lHT  SO  we  can  call  it. 

MOV  OLD_DOS_Iirr[2).AX 

MOV  OOS.INT.OPPSET  DOS  HATOI  (Now  load  the  address  of  DOS.Match 

NOV  OOS_IMT(2| ,C8  (routine  into  the  interrupt  vectoc. 

NOV  AN, 15  (Ask  for  service  IS  of  IKT  IIH 

INT  ISH  (This  tells  us  how  display  is  set  up 

SUB  AN,4B  (Hove  tO  twenty  places  betore  edqe 

SHL  Afl.l  (Mult  by  two  (char  t attribute  bytes) 

NOV  BirrE  FTR  FIRST.  POSITION, AH  (Set  screen  cursor 

NOV  ETATUS_P0RT,S3BAH  (Assusie  this  is  s BonochtoBe  displsy 

TEST  AL.4  (Is  it? 

JNI  EXIT  (Ves  - JUBp  out 

NOV  8CREEN_88C_0FPSeT,8esiU  (Ho  • set  up  for  graphics  display 

NOV  STATUS_PORT,S}OAH 


LOAD_PAO  PROC  HEAR  (This  procedure  Intialises  everything 

ASSUie  UiR0H_B106_DATA  (EaaBlne  the  char  }ult  put  in 

NOV  BX,B0N_BI08_DATA 

NOV  DS,BX 

LEA  DX,FAO 

NOV  PAI>_BEGIN,0X 

NOV  PAD_CURSOR,DX 

NOV  PAO_OFF8BT,DX 


EXlTt  NOV 
add 
INT 

LOAD.  PAD 


DX, OFFSET  LOAD.PAD 

da,42fe 

27H 

ENDF 


(Set  up  everything  but  LOAD.PAD  to 
latay  and  attach  itaelf  to  DOS 


END  FIRST  (END  'FIRST*  so  8188  will  go  to  FIRST  first. 

(Figure  I ends) 


do  a SAVE,  the  new  PAD.TXT  will  over- 
write your  existing  file. 

BASIC  CUSTOMIZING  When  you  run 
PAD.BAS,  the  program  asks  which  key 
you  want  to  use  as  the  trigger.  After  you  in- 
stall PAD  by  running  PAD.COM,  this  is 
the  key  that  will  pop  up  the  pad  on  the 
screen.  Just  type  the  key  you  want  to  use 
(like  FIO  or  Ctrl-P).  PAD.BAS  will  read 
the  codes  that  key  generates  in  the  key- 
board buffer  and  put  them  into  the  code  of 
PAD.COM  itself.  Don’t  use  one  of  the 
keys  that  PAD  itself  uses  (FI,  F2,  Del, 
PgUp,  PgDn,  Backspace),  because  if  you 
do  you’ll  turn  the  pad  back  off  whenever 
you  try  to  use  that  function. 

After  entering  your  choice  for  a hot 
key.  PAD.BAS  will  then  ask  you  what 
"attribute”  you  want  to  use  for  the  pad. 
This  is  where  you  select  the  colors  the  pad 
will  appear  in  when  first  used.  If  you  have 
a monochrome  screen,  the  best  choice  is 
probably  simple  reverse  video,  black  on 
white.  If  this  is  the  choice  you  want,  you 
don’t  have  to  give  PAD.BAS  any  number 
here  at  all — just  type  a carriage  return.  If 
you  have  a color  screen,  you  can  select 
both  foreground  (letters)  and  background 
(the  pad)  colors.  To  do  this,  you  just  have 

p 


to  add  some  numbers  to  produce  the  attri- 
bute you  want.  Here’s  the  li.st  of  back- 
ground and  foreground  colors  you  can  add 
together  to  make  the  attribute  number  you 
type  to  PAD.  BAS: 


Number 

Color 

64 

Red 

Background 

32 

Green 

Background 

16 

Blue 

Background 

8 

“Bright” 

Foreground 

4 

Red 

Foreground 

2 

Green 

Foreground 

1 

Blue 

Foreground 

For  example,  to  make  a pad  with  red 
letters  against  a blue  background,  add  4 
and  16  to  make  20.  When  PAD.BAS  asks 
you  for  the  attribute  of  the  pad,  type 
20<Enter>.  You  can  mix  colors  too.  For 
example,  to  get  a lively  display  of  green 
letters  on  a purple  background,  add  a red 
background  (64)  and  a blue  background 
(16)  together,  and  then  add  in  the  green 
foreground  (2)  to  make  82. 

Since  this  is  light  and  not  paint  we’re 
adding  together,  remember  that  you  make 
yellow  by  adding  red  and  green.  To  make 
“bright.’’  or  intense,  yellow,  add  in  8, 
which  intensifies  the  foreground  color  and 
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often  makes  the  letters  easier  to  read.  In 
fact,  the  recommended  color  setting  for  the 
pad  is  bright  yellow  letters  (2-I-4-I-8)  on  a 
blue  background  (16),  which  adds  up  to  at- 
tribute 30.  Once  you  have  typed  both  the 
trigger  key  and  the  attribute  number  in 
PAD.BAS.  running  that  program  once  in 
BASIC  makes  the  installable  PAD.COM 
for  you  from  the  data  in  the  DATA  .state- 
ments. 

HOW  DOES  IT  WORK?  PAD  works  in 
a rather  straightforward  way.  The  PC  has  a 
screen  buffer  that  holds  all  the  characters 
(and  their  attributes)  at  a particular  location 
in  memory.  The  ASCII  values  of  these 
characters  are  read  by  the  video  controller 
in  your  PC,  which  flashes  them  on  the 
screen . Since  whatever  is  in  the  20(X)  bytes 
that  make  up  the  screen  buffer  goes  on  the 
screen,  PAD  Just  has  to  put  its  display  in 
the  screen  buffer  to  get  it  displayed.  The 
program  that  is  then  running  is  not  dis- 
turbed by  this  simple  procedure,  because 
all  we’ve  done  is  to  move  bytes  around  in 
the  memory  used  by  the  video  control- 
ler— as  far  as  the  program  is  concerned, 
nothing  is  different. 

After  the  display  is  up,  PAD  has  to  start 
intercepting  the  characters  you  type  before 
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Professional  Print  Spooling  Software 


COMPUTE  WHILE 
YOU  PRINT! 

PrlntQ" 


FINALLY,  A REAL  MAINFRAME  PRINT  SPOOLER 
FOR  YOUR  IBM  PC  OR  COMPATIBLE 


If  you  spend  part  of  your  PC 
time  running  applications.  Part 
of  it  printing.  And  a lot  of  time 
waiting . . . 

Imagine  a program  that  prints 
up  to  10,000pages  while  you  run 
applications. 

PrlntQ  does  that.  And  more. 
It’s  the  first  really  complete 
print  spooling  subsystem  for 
your  PC.  And  your  biggest  time 
saver  ever! 


HOW  PrintO  WORKS 

Run  your  application  programs 
as  usual,  but  instead  of  stop- 
ping after  the  print  command, 
keep  right  on  computing! 
PrincQ  intercepts  the  docu- 
ments bound  for  the  printer, 
spools  them  to  disk,  then  prints 
them  according  to  your  com- 
mands. 


NOT  COPY 
PROTECTED 


Dealer  Inquiries  Invited 
Corporate  Licensing  Available 
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“Pop  up"  status  display  lets  you  monitor  and 
control  document  printing  at  any  time. 


WITH  PrintQ  YOU  CAN . . . 

• Re-start  printing  from  any  page. 

• View  documents  on  screen  with 
or  without  printing. 

• Print  up  to  255  copies  auto- 
matically. 

• Save  reports  for  reprinting. 

• Minimize  form  changes.  PrintQ 
groups  similar  documents. 

• Print  in  order  of  priority. 

• Simplify  forms  alignment. 

• Work  while  printer  is  down. 

• Copy  reports  to  ASCII  files. 

• Control  from  within  a batch  file. 

• Use  any  printer  (including  laser). 

• No  program  modifications  re- 
quired. 

. . . AND  MUCH  MORE. 


‘Using  PrintQ  could  become 
very  addicting,  and  users  may 
never  want  to  go  back  to  ordin- 
ary printing  again." 

-PC  Week 

FULLY  GUARANTEED 

Use  PrintQ.  If  you’re  not  con- 
vinced PrlntQ  saves  time,  in- 
creases productivity  and  en- 
hances printer  function,  return 
it  within  30  days  for  a full  re- 
fund. 

Order  now  and  you’ll  receive 
the  PrlntQ  disk,  complete  easy 
to  understand  documentation, 
and  the  Quick  Start  Card  which 
will  have  you  reaping  the  bene- 
fits of  PrintQ  in  seconds. 


Call  toll-free  or  mail 
the  coupon  to  order  now. 
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Figure  2;  A BASIC  program  that  will  create  PAD.COM  arul  give  you  the  opportunity  to  change  the  program  defaults.  I 
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name,  geograpWc  locale,  even  area  code.  So  you  can’t  miss. 

It’s  the  sourcebook  of  Ashton-Thte  software  specialists, 
and  you’ll  want  to  have  it  at  your  fingertips. 

The  DeveU/per  Registry.  $24.95  at  your  local  bookstore, 
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Ashton-Tite/Ashton-Tfate  Corporation.  0 1987  AshUm-'ftle  Corporation.  All  rij^ls  reserved. 
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the  current  program  can  read  them.  PAD 
does  this  by  attaching  itself  to  the  keyboard 
interrupt,  a program  that  is  tun  every  time 
a key  is  typed.  When  you  type  a key,  the 
PC  reads  it  and  puts  it  into  the  keyboard 


buffer.  If  the  PAD  display  is  on,  PAD 
takes  the  character  just  typed  out  of  the 
keyboard  buffer,  resets  the  buffer,  and 
puts  the  character  on  the  screen.  By  the 
time  the  program  you're  tunning  gets  a 


$19500 

For  Information  Call  800/225-8590 

SOFTRONICS 


303/593-9540  Telex  450236 


• Includes  over  40  exacf  emulations,  supporting  block 
and  conversational  modes 

• Seamless  Remote  Virtual-Disk  integrates  file  transfers 
between  remote  systems  and  your  favorite  PC  application 
using  local  disk  syntax 

• Supports  IBM'PS/2  PC,  XT,  AT,  compatibles 

• Operates  serially  or  with  most  LANs,  NetBIOS  and  custom 


“40  Exact  Emulations,  7 File  Transfer  Protocols, 
and  Multi-port  Background  Communications” 


look  at  the  keyboard  buffer,  it's  empty 
again,  so  it  reads  nothing. 

In  this  way  PAD  takes  control  of  the 
PC.  When  you  type  the  trigger  key  again, 
PAD  restores  the  original  bytes  in  the 
screen  buffer  so  it  looks  as  though  the  PAD 
vanishes,  and  stops  intercepting  key- 
strokes. The  program  you’ve  been  running 


■ At  the  DOS  command 
level,  PAD  checks  to 
see  if  you’ve  entered 
the  word  SAVE. 


apparently  "turns  on”  again,  though,  of 
course,  it’s  been  active  all  the  time. 

When  you’re  at  the  EXDS  command  lev- 
el, PAD  does  one  more  thing:  it  checks  to 
see  if  you’ve  entered  the  word  SAVE. 
When  you  do,  it  dumps  the  contents  of  the 
pad  into  the  text  file  PAD.TXT  on  disk. 
Normally,  if  you  recall,  it  is  the  program 
COMMAND.COM  that  reads  the  com- 
mands you’ve  typed.  Here,  PAD.COM 
intercepts  and  reads  the  command  before 
COMMAND.COM  gets  the  chance.  This 
process  is  also  not  very  hard.  DOS  chan- 
nels everything  you  type  at  its  prompt  into 
a buffer  in  memory  so  that  COMMAND 
can  read  it.  All  that  PAD  does  is  to  set  up 
its  own  buffer  and  make  sure  that  the  typed 
characters  go  there  instead.  When  you’re 
done  with  the  current  command,  i.e.,  after 
you  hit  Enter,  PAD  reads  what  you’ve 
typed.  If  it’s  SAVE  (or  save  or  Save),  it 
dumps  the  pad  into  PAD.TXT  and  then 
makes  COMMAND.COM  think  you’ve 
just  pressed  Enter.  On  the  other  hand,  if 
you’ve  typed  a DOS  command,  PAD 
writes  what  you’ve  typed  into  COM- 
MAND’S buffer  and  gives  it  control,  just 
as  DOS  does.  To  COMMAND.COM, 
there  is  no  difference  whatsoever.  This 
procedure  has  the  startling  effect  of  ap- 
pearing to  make  SAVE  a bona  fide  IX)S 
command — a procedure  I’ll  exploit  more 
in  further  utilities  to  come.  ES 


Sieve  Holzner  is  a longtime  contributor  to 
the  Programming/Utilities  column. 
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Certified  by  Lotus  for  132  column  spreadsheets,  the  unique  GRAPHICS  SOLUTION  and  GRAPHICS 
SOLUTION-SP  are  the  low  cost  graphic  cards  which  display  ColorAjr^hics  and  Hercules  software  on 
either  color  or  monochrome  monitors.  GRAPHICS  SOLUTION-SP  includes  both  parallel  and  serial  ports 
to  allow  addition  of  peripherals  such  as  a printer,  modem,  mouse,  or  plotter. 

Breaking  through  barriers  of  compatibility.  EGA  WONDER  and  GRAPHICS  SOLUTION  mean 
“Tfechnology  you  can  Tbist". 

Reasonably  priced  \jy  all  leading  computer  stores,  speak  to  your  dealer  or  call  us  at  (416)  756-071 1 . 


mrlu:  ATI.  EGA  WfaadeT.Gr^nSehttioB  • ATI1fechaak»ei  Ik. 
t-  Lotus  DewbpoMtCoqwntMO;  UuKiSyK-  HEC  KotM  Eleetniucsia 
Lotus  lo^  used  by  pcrsMssiM. 


Technology  voucanihist 

ATI  Technolopes  Inc 

JTbl  Victuna  Hark  Aw..  ScarborouKh.  UnUrio.  Canada  MIW  3S2 
cOfrVOOMO  (ATI  TOR)  Tfel.  (416)  750-0711  Fax:  (416)  7560720 
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Loading  Release  lA  with  speed  and  ease;  1-2-3  and  Symphony  problems  with  @if;  faster 
macros  in  Release!;  FastSuperCalc  graphics  printing;  reformatting  dates. 


l-M  PUZZLER 

The  spreadsheet  shown  in  Figure  I shows 
a strange  inconsistency  in  the  way  1-2-3 
and  Symphony  handle  the  function. 
Both  “Display"  figures  in  column  C are 
set  up  identically,  as  their  formulas  (shown 
to  their  right)  demonstrate.  In  the  top  one, 
C7  is  the  formula  333  - C6,  so  the  sum  of 
C6  and  C7  must  be  equal  to  333,  or  the  val- 
ue in  C4.  The  formula  in  C9  is  set  up  to  dis- 
play a I if  the  sum  of  C6  and  C7  equals  C4, 
and  to  display  a 0 if  it  does  not.  Strangely 
enough,  however,  the  value  in  C9  is  0, 
which  means  that  the  sum  of  C6  and  C7  is 
not  equal  to  333. 

Some  values  of  C6  will  result  in  the  1 in 
cell  C9  that  you  would  expect.  Whole 
numbers,  for  example,  show  a I . Also,  as 
is  shown  in  the  lower  example  in  the  same 
figure,  certain  decimals  will  give  the  cor- 
rect results.  If  C6  ends  in  .25,  .5,  or  .75, 
C9  will  display  a I instead  of  a 0.  If  you  en- 
ter various  numbers  into  C6,  you  will  see 
this  inconsistency  in  action.  What's  going 
on  here,  anyhow? 

Steve  Barber 

Manassas,  Virginia 

Beals  me.  Let's  hope  that  one  of  the  fine 
minds  that  read  this  column  will  write  in 
with  an  explanation . 

GRAPHING  WITH  SUPERCALC 

I often  print  graphs  from  SuperCalc  on  an 
Epson  RX-lOO  printer.  When  I print  in 
quad  density,  I get  good-looking  graphs 
and  tables  that  photocopy  well,  but  it  takes 
a long  time  to  print  them.  If  I’m  working 
with  a new  format  or  change  the  size  of  my 
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Figure  1 : A puzzling  inconsistency  in  the  way  Lotus  products  handle  an  Qcif  formula . 


paper  and  I'm  not  sure  how  a graph  is  go- 
ing to  look,  I can  save  time  by  printing  a 
first  draft  in  single  density.  I do  this  by  set- 
ting the  /Global  Graphics  Options  menu's 
printer  RESOLUTION  entry  to  S.  This 
cuts  the  print  time  for  a half-page  graph 
from  7'/2  to  2'/2  minutes.  When  I’m  sure 
the  graph  looks  right,  I switch  back  to  quad 
density,  save  the  menu  settings,  and  print 
presentation  copies. 

Jeff  Kestel 
Ithaca,  New  York 

This  is  good  advice  for  any  time-consum- 
ing graphics  printing  routine  when  you're 
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not  sure  how  the  results  will  look.  It's  es- 
pecially important  if  you  don't  have  a 
graphics  monitor  that  lets  you  check  how 
your  graphs  will  look  before  you  actually 
print  them  out. 


PAINLESS  ENTRY 

After  using  Relea.se  I A of  1-2-3  for  a 
while,  it  got  to  be  a pain  to  wait  for  the 
copyright  screen  and  then  press  a key  to  get 
into  the  program.  Here  is  a DEBUG  patch 
that  eliminates  the  call  to  the  copyright 
screen,  so  that  the  program  can  be  loaded 
in  one  step. 

First,  make  sure  that  123. EXE  and  DE- 
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BUG.COM  are  on  the  same  floppy  disk- 
ette or  are  located  in  the  same  directory  of 
your  hard  disk. 

Since  DEBUG  won't  write  to  an  EXE 
file,  you  must  now  rename  the  program  to 
something  like  123. TMP.  At  the  DOS 
prompt,  enter  the  commands  below.  Note 
that  in  this  notation,  <Enter>  means  hit 
the  Enter  (Return)  key: 

DEBUG  123 . t[np<Enter> 

DEBUG  will  respond  with  its  prompt, 
which  is  a dash  or  hyphen.  Now  enter  the 
following  command: 

e cs:()4c8<Enter> 

DEBUG  will  respond  with  a string  of  num- 
bers. At  that  point,  enter  the  following  se- 
I quence: 

9P  9P  90<Enter> 

Each  time  that  you  hit  the  Spacebar,  DE- 
BUG will  add  a few  numbers  to  the  line. 
Just  keep  going  and  end  with  Enter.  DE- 
BUG will  respond  with  its  hyphen  prompt, 
at  which  point  you  enter 

w<Enter> 

DEBUG  tells  you  how  many  bytes  it  is 
writing  and  then  returns  to  the  hyphen 
prompt.  You  hit 

q<Enter> 

Rename  123. TMP  back  to  123. EXE,  and 
you  can  run  1-2-3  without  having  to  hit  a 
key  to  get  past  the  copyright  screen. 

Cecil  Bingham 
Kissimee,  Florida 

Patches  that  do  this  have  been  around  for 
some  time,  and  this  one  works  fine.  Hav- 
ing to  hit  a key  to  get  past  the  copyright 
screen  was  not  just  a nuisance.  It  meant 
that  you  couldn't  write  totally  automated 
applications  that  included  1-2-3.  Some 
programmers  wrote  routines  that  called 
1-2-3  with  a batch  file  and  then  went  on  to 
run  AUTOEXEC  macros.  That  silly  key- 
stroke requirement  meant  that  somebody 
had  to  come  by  and  hit  a key  in  order  for 
1-2-3  to  run.' KEY-FAKE.COM  (in  our 
ProgramminglUtilities  column.  Volume  4 
Number  26)  offered  a way  out.  but  patch- 
ing past  the  copyright  screen  is  by  far  the 
best  solution. 

Lotus  must  have  gotten  a lot  of  flak 
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about  that  keystroke;  it  was  eliminated 
from  Release  2 . 


FORMAL  DATE  NOTATION 

It  would  be  nice  to  be  able  to  make  dates 
appear  in  1-2-3  in  the  conventional  format 
of  July  4,  1987  rather  than  the  informal 
style  of  4-Jul-87.  I’ve  written  a macro, 
shown  in  Figure  2,  that  writes  today’s  date 
in  a more  formal  style.  The  formula  covers 
several  lines  in  the  figure,  but  it  should,  of 
course,  be  entered  continuously  into  a sin- 
gle cell, 

Barry  DeGraff 

Palm  Bay,  Florida 

If  you  put  a cell  address  in  the  formula  in- 
stead of  (pinow.  the  formula  will  display 
the  date  corresponding  to  whatever  num- 
ber is  in  the  referenced  cell.  However,  any 
number  that  should  give  you  a date  before 
1910  will  be  displayed  incorrectly.  1901 
will  display  as  191.  1905  as  195.  etc.,  be- 
cause the  (tj’year  function  does  not  return 
leading  zeros. 


KEEP  IT  SIMPLE 

Mr.  Bob  Clark’s  “More  Menu  Choices” 
submission  to  Spreadsheet  Clinic  (Volume 
6 Number  2)  was  the  most  useful  Lxrtus 
suggestion  1 have  ever  read.  To  me  it  was 
worth  the  price  of  my  yearly  subscription 
to  PC  Magazine. 

I sure  had  to  work  for  it,  however.  The 
macro  had  a blank  row  in  it,  with  the  word 
BLANK  to  the  left.  1 researched  the 
BLANK  command  in  the  1-2-3  manual, 
wa.sting  15  minutes  on  that  blind  alley,  and 
was  about  to  give  up  in  disgust.  Finally,  1 
recalled  reading  about  a macro  in  another 
magazine  in  which  the  author  was  not  so 
cryptic.  He  had  actually  taken  a dozen 
words  to  say  that  BLANK  was  the  range 
name  of  the  blank  cell  in  the  macro.  That 
was  the  closely  held  secret.  I tried  that,  and 
of  course  it  worked. 

1 have  no  doubt  that  among  you  spread- 
sheet specialists,  it  is  a de  facto  standard 
that  the  word  BLANK  in  the  left  column 
means  that  you  are  supposed  to  give  that 


name  to  the  blank  cell  to  its  right.  Fine.  I 
understand  that  now,  but  1 may  forget  it  by 
next  year,  and  there’s  nothing  in  the  1-2-3 
manual  about  it. 

This  is  not  the  first  time  I have  wished 
to  heaven  you  had  added  a sentence,  or 
even  half  a sentence,  explaining  to  us  non- 
specialists what  some,  of  the  submissions 
mean — and  often  what  your  own  com- 
ments mean.  For  the  thousands  of  ordinary 
souls  who  have  other  things  than  macro 
conventions  to  try  to  remember,  could  you 
find  it  in  your  heart  to  add  an  extra  dozen 
words  of  explanation,  rather  than  leave  us 
to  work  things  out  like  a bloody  crossword 
puzzle?  When  1 really  want  puzzles  to 
solve,  I turn  to  the  journal  of  the  American 
Cryptogram  Association,  of  which  1 am  a 
long-standing  member. 

Robert  Babin 

Rancho  Palos  Verdes.  California 

Yes,  it's  a de  facto  convention  to  identify 
macro  ranges  by  writing  their  names  in  the 
cell  to  the  left.  Mr.  Babin  is  right,  howev- 
er, to  complain  that  this  is  not  a document- 
ed standard,  but  one  that  has  grown  up 
among  users.  Most  of  the  time  when  I edit 
submissions,  I remember  to  add  the  warn- 
ing, ‘ ‘Be  sure  to  give  the  range  names  in 
column  C to  the  cells  to  their  right  in  col- 
umn D."  The  reason  / have  to  add  that  is 
because  the  convention  is  so  well  known 
that  submission  letters  never  mention  it. 
For  experienced  readers,  advice  like  that 
is  a little  like  saying,  ‘ ‘When  you  copy  cell 
A1  to  B2,  remember  to  start  the  command 
with  the  slash.  ...” 

Of  course,  not  all  readers  are  experi- 
enced, and  I try  to  come  up  with  a reason- 
able mix  for  the  column.  Some  of  the  items 
may  seem  arcane,  but  for  every  letter  like 
Mr.  Babin's,  I get  one  that  fulminates, 
‘ ‘Why  on  earth  did  you  print  that  feeble- 
minded routine?  I expect  to  find  something 
new  in  your  column,  not  stuff  I've  known 
foryears."  Occasionally,  I even  get  letters 
from  people  who  like  the  column. 

Finally,  the  point  of  interest  in  Mr. 
Clark's  submission  was  the  method  as 


ICHOOSE  ( IVXLUB  t enONTO  ( SNOW) ) ■ JAHOXRIT"  , ’PEBIinAiry  ■ , •WUICH  • , "APRIL*  , "MAY" , 

■JUNE", "JULY", "AUGUST", "SEPTEHBER", "OCTOBER", "NOVEMBER" , "DECEHBER") A"  "A 
SSTRINGteOAYtSNOW) ,a)A",  19" A8STRING ( SYEAR (SNOW) ,0) 


Figure  2:  A I -2-3  formula  that  displays  today's  date  in  formal  notation . 
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/H/ICROP/IC 

INTERNATIONAL 

19R55  Stewns  Creek  Rlvd..  Suite  168  • Cupertino.  CA  95014 

1-800-624-0077 
(In  CA  Call)  1-800-832-7766 


M.AKE  LCTUS  EASIER  - 
AND  .MORE  POWERPUL 
Now  you  can  have  your  own  on-disk 
library  of  shortcuts,  utilities  and  key- 
stroke savers  that  will  work  with  ANY 
Symphony  or  1-2-3  worksheet  (all  ver- 
sions). No  more  dull,  repetitive  opera- 
tions, no  more  wading  through  multiple 
menu  steps,  no  more  hours  wasted  with 
manual  input  that  could  be  automated. 

Introducing  the  ultimate  collection  of 
101  pre-typed,  ready-to-use,  all  purpose 
macros  on  disk.  Imagine  being  able  to; 

• Add  word  processing  features  to  Lotus 
1-2-3,  including  word-wrap 

• Double-space  your  1-2-3  printout,  or 
print  in  super-tiny  elite  type 

• Create  special  graphics  and  slideshow 
presentations 

• Add  a pop-up  notepad,  calculator  and 
appointment  calendar  to  your  hies 

• Address  form  letters  and  print  labels 
automatically 

• Add  menu-driven  financial  formulas 
and  math  functions 
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NOT  COPY  PROTECTED 
60-DAY  MONEY  BACK  GUARANTEE 

'Lotus  1-2-3  and  Symphony  are  registered  trademarks  of  the 
Lotus  Devdopment  Corp- 


101  MACROS 

YES!  I want  101  shortcuts,  utilibes  and  keystroke  savers! 

copies  of  101  Macros  for  Lotus  1-2-3  ® 

copies  of  101  Macros  for  Symphony  @ 

Shipping  (S2.50  in  USA.  S12.50  outside  USA) 

CA  residents  add  i4.90  tax  for  each  product. 

I enclose 

—or—  charge  my  □ VISA  or  □ MasterCard 
Credit  Card  Exp.  Date / 

Card#LJ_l_LJ-LJ_L 
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□ IBM-PC  or  compatible  □ DEC  □ HP150 


Macros  to  automate  the  building  of 
custom-made  forms 
Gantt-like  project  management 
scheduling 

Automatic  bold  and  italic  type,  page 
breaks  and  margins  in  Symphony’s 
sheet  mode 

Insertion  of  subtotal  linpc  and  instant 
subtotal  calcpl^ 
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AND  NOW  INTRODUCING 
101  MACROS  FOR  SYMPHONY 


101  M.4CR(JS 
SYMPlIOVr 


— All  of  the  most 
popular  macros  from 
101  MACROS  FOR 
irmis  


free:  EXTRA  BONUS  FILES 


Act  now.  For  a limited  time  you  get  not 
only  a complete  collection  of  101  macros 
with  User’s  Manual,  you  will  also  receive 
an  extra  collection  of  22  macros  de- 
signed to  help  you  type  your  own  macros, 
a blank  memo  template  with  word-wrap 
and  fancy  printout,  and  a collection  of 
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much  as  the  results.  If  all  you  want  is  a 
good  look  at  the  files  on  your  disk,  Ifr  and 
then  the  Name  key  (F3)  will  do  the  job. 


SPEEDING  UP  MACROS 

In  a recent  Spreadsheet  Clinic  (Volume  5 
Number  22)  there  was  a useful  tip  from  a 
reader  who  explained  that  by  using  {win- 
dowsoff]  and  {paneloff}  you  can  speed  up 
the  execution  of  1-2-3  macros.  Since  the 
program  doesn’t  have  to  spend  so  much 
time  updating  the  screen,  it  can  go  about  its 
business  quicker. 

There  are  additional  ways  to  speed  up 
macros.  One  is  to  use  the  Release  2 com- 
mand {blank}  instead  of  the  Release  I A 


routine.  /Range  Erase.  Instead  of  /reAl  - 
use  {blank  Al},  and  instead  of  /reOLD- 
DATA'  use  {blank  OLDDATA}.  I have  a 
macro  that  has  24  erase  coiiunands  that  are 
used  to  update  a worksheet  before  new 
data  entry.  I timed  its  operation  with  and 
without  {windowsoff},  {paneloff},  and 
{blank},  and  obtained  the  results  shown  in 
Figure  3. 

I have  also  found  that  macros  execute 
more  quickly  if  you  use  the  {branch}  key 
word  rather  than  the  old  /xg  command. 

Gerard  Tan 

Santa  Clara,  California 

That's  quite  a speedup  Mr.  Tan  reports for 


the  last  example.  Just  by  using  [blank]  in- 
stead of  I re.  When  I docked  a feu’  test  mac- 
ros / didn’t  get  anywhere  near  that  much 
improvemem,  but  the  [blank]  macros  defi- 
nitely ran  more  quickly.  For  those  of  us 
who  got  started  on  Release  I A,  It's  some- 
times hard  to  break  old  habits,  but  the 
newer  equivalents  in  Release  2 are  gener- 
ally faster.  I no  longer  use  the  old  lx  com- 
mands unless  / need  to  write  macros  that 
are  I A compatible. 


CONTRIBUTE  TO  THE  CLINIC 

Share  your  latest  spreadsheet  discovery 
through  PC  Magazine’s  Spreadsheet  Clin- 
ic. We’ll  pay  you  $50  for  anything  we 
print , p/iis  on  extra  $25  if  you  submit  it  on  a 
disk.  If  you  send  a disk,  please  include  a 
printout.  Mail  your  contributions  to 
Spreadsheet  Clinic,  PC  Magazine,  One 
Park  Avenue,  New  York,  NY  I(X)I6.  Do 
not  use  MCI  Mail,  however,  since  code  is 
often  mangled  in  transmission.  GS 
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Figure  3:  Speed  tests  of  the  same  macro  when  run  with  and  without  certain  commands. 
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• Includes  AutoCAD  OXF  compatibility,  symbols  library,  dot  matrix  pnmer  and 
automatic  dhnensKxung  support 

• Redeem  your  present  CAD  package  for  a $60  00  credit  towards  the  puchase  of  you 
LaserfDAD  package  Offer  good  when  puchased  directly  from  DSL 


To  order  call  I (800)  222-9409  • Visa/MislorconI  or  COO 


For  more  informotion  coll  (801)  566-9238 
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Turn  Your  Cottage  into  a 
Ranch  House  for  $79.95. 
With  AUTOSKETCH” 


Only  five  years  ago.  computer-aided 
design  \vas  a^ordable  only  by  the  very  largest 
companies.  Then  came  Auto^E)?  which 
brought  CAD  to  the  personal  computer,  and  to 
the  desktops  of  more  than  60,000  architects, 
engineers,  and  designers. 

But  what  about  you?  Are  you  one  of  the 
lens  of  millions  of  others  who  draw?  At  home: 
laying  out  your  office,  designing  your  dream 
b^se.  or  making  carpentry  plans.  At  work; 
making  facility  layouts,  assembly  instructions, 
shop-floor  setup  diagrams,  and  inspection 
checklists.  Or  at  school:  learning  the  princi- 
ples of  drawing  and  design. 


You  can  add  text  of  any  size.  You  can  build 
libraries  of  frequently  used  symbols,  draw  in 
colors,  and  use  differing  line  types  to  distin- 
guish objects.  You  can  even  draw  on  multiple 
layers  and  look  at  them  in  any  combination. 

Freedom  to  Experiment 

Once  you've  drawn  something,  you  can 
move,  copy,  rotate,  mirror,  and  erase  until  it's 
just  right.  You  can  work  on  objects  as  a group, 
or  break  groups  apart.  Change  your  mind?  You 
can  Undo  anything  you've  done.  Change  your 
mind  again?  Use  R^o  and  put  it  back. 


Move  the  pointer,  dkk.  end  the  Job's  done.  (The  dimert- 
Sion  chenges  autonrteticelly.)  Add  the  finishir}g  toadies, 
and  your  randi  house  is  comp^. 


Make  A Hard  Copy  Easy 

When  your  design  is  done,  you  can  make  a 
paper  copy  on  any  one  o(  a large  selection  of 
printers  and  pen  plotters.  And  you  can  print 
any  section  of  your  drawing  as  well,  at  ai^ 
sc^e  you  like. 

Enhanced  Speed 

If  you  have  an  8087  or  80287  math 
coprocessor,  you  can  run  AutoSketch  as  much 
as  three  times  fester.  >Mth  the  enhanced  ver- 
sion of  AutoSketch.  which  requires  a math 
coprocessor,  you  can  experience  up  to  nine 
times  the  speed,  and  for  a price  — $99.95  — 
that  isn't  nine  times  higher. 

If.  over  time,  you  want  to  go  further  with 
computer-aided  design,  you  can  move  on  to 
AuuklAD  2.5  and  take  your  AutoSketch  draw- 
ings with  you — they're  fully  compatible. 

Find  out  for  yourself  why  so  many  profes- 
sionals draw  with  computers.  If  you  lu^  a PC, 
you  can  enter  the  age  of  computer-aided  design 
for  just  $79.95.  Why  wail?  f^r  the  name  of  an 
authorized  dealer  near  you,  call  800445-5415. 
Or  simply  order  direct  with  a credit  card  1^ 
calling  800-772-9200,  ext.  343. 


AutoSkoch  rum  00  IBM  PC.  XT.  tnd  AT  PC*  and  I00«  compMi- 
b)a.  ^ recotiunend  9I2K  RAM  miiumum  aod  (wo  floppy  disk 
drives  or  ok  floppy  diik  and  a haid  diak.  AmoSkeach  siqiports  die 
Hemie*'*'  Graphic*  Card,  the  IBM  Color  Graphic*  Adaptor  (in 
moaochnNDe  mode),  or  die  IBM  Enhanced  Graphic*  Adaptor  with 
graphics  memory  and  the  Enhanced  Graphics  DUpl^.  ^Ibu 
can  use  die  Mkroeoft*  mouse  (or  compatttde),  or  a joyctick  a* 
your  pointing  device.  R»r  compatible  prinien  and  ploacn.  call 
800445-5413. 


You're  probably  still  drawing  the  hard 
way— by  h^d.  You  can't  justify  the  price  of  a 
full  CAD  system,  nor  do  you  want  to  spend 
the  time  to  master  a system  with  the  complex- 
ity and  power  demanded  by  a full-time  profes- 
sional. Now.  there's  a computer-aided  design 
tool  for  you. 

Introducing  AutoSketch 

AutoSketch  is  full-function  computer- 
aided  design  software  for  creating  line  art. 

You  draw  with  a mouse,  using  pull-down 
menus  and  dialogue  boxes.  If  you’re  like  most 
AutoSketch  users,  you’ll  be  drawing  in  less 
than  an  hour.  Your  drawings  will  be  fer  more 
accurate,  and  you’ll  spend  less  time  creating 
them.  With  AutoSketch,  you  can  revise  a 
drawing  and  make  a new  clean  cc^  in 
seconds:  no  more  erasure  marks  or  redrawing 
the  final  version. 

A New  Way  To  Diaw 

AutoSketch  automatically  draws  lines, 
arcs,  circles,  polygons,  and  smooth  curves. 


Accuracy  You  Can  Count  On 

AutoSketch  drawings  are  precisely  dimen- 
sioned, with  an  accuracy  of  more  than  six 
decimal  places.  You  can  have  AutoSketch 
dimension  your  drawings  just  \yy  pointing  to 
the  distances  to  be  measured.  When  you  scale 
or  stretch  the  drawing,  the  dimensions  change 
automatically.  You  can  "zoom  in"  to  work  in 
detail,  then  "zoom  out"  to  see  the  whole 
picture.  AutoSketch  even  allows  you  to 
measure  angles  and  areas,  so  you'll  know  how 
much  carpel  to  buy  for  that  new  room  you're 
planning. 


ALnOSKETCH 

from  the  Makers  of  AutoCAD 
Autodesk,  IrK. 

2320  Marinship  Way 
Sausalito.  CA  94965 


IBM  PC.  XT.  and  AT  are  irademarkt  of  liunnttional  Buainn* 

Mactiinei  Corponlion. 

cxmTMiss AUTucAoe  Kxpo  r.  Washington,  dc  cuNvi-iNTKiNcivNTi-jt 
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Before  You  Invest  in  a LAN, 
Take  This  SimpleNET"  Test. 


Investing  in  a Local  Area  Network  for 
your  business  can  cost  you  a bundle, 
anywhere  from  $2,000  to  $1 8,000  for  a 
two  and  four  PC  system.  And  how  can 
you  be  certain  you're  getting  the  most 
for  your  money? 

What’s  the  solution?  Before  you  buy, 
test  the  speed  that  a file  transfers  from 
one  PC  to  another.  It’s  a benchmark  of 
how  well  the  hardware  and  software 
perform. 

Try  The  SimpleNET"  Test 

Using  two  IBM*AT~  or 
compatibles,  one  as  user,  the  other  as 
server  1)  Load  a 100,000  byte 
program  onto  a user  from  a 
server  system,  and  2)  Copy 
a 500,000  byte  text  file  from 
the  user  to  the  server’s  hard 
disk  drive. 

We  recently  put  our 
SimpleNET  system,  as  well 
our  competitor’s  systems,  to 
this  rigorous  test.  You’ll  be 
amazed  at  the  results. 

In  this  head-to-head  test 
SimpleNET  proved  it  has  the 
best  performance-to-price  ratio  of  any 
other  comparable  LAN  system.  And 
when  you  consider  SimpleNET’s  other 
remarkable  advantages,  there’s  really 
no  contesL 

SimpleNET’s  Proven  Versatility 

Each  PC  on  the  SimpleNET  network 
is  simultaneously  user  and  server,  with 
full  sharing  of  any  and  all  resources 
connected  to  each  PC.  Printers, 
plotters,  data  and  disk  storage  get  full 
usage  by  your  staff  on  the  SimpleNET 
network.  Every  PC  Is  equal  and  there  is 
no  central  file  server  to  act  as  ’’boss". 

With  a growing  business,  you  can 
expand  the  network  directly  to  32  PC 


workstations  without  needing  a 
repeater  box.  Full  expansion  can  go  to 
256  PC’s!  And  you  can  connect  the 
PC’s  together  in  any  convenient  way. 
Ftemarkably,  you’ll  find  no  slowdown  in 
the  speed  of  data  transfer. 

You  Don’t  Lose  Data  Because  of 
Speed. 

We’ve  built  in  a sophisticated 
collision  avoidance  device  (CSMA/CA) 
that  detects  potential  collisions  before 
data  transmission,  rather  than  after 
collision,  as  in  many  competitive 
products. 


SimpleWare’"  Makes  SimpleNET 
Unbeatable 

SimpleWare'",  the  software  supplied 
with  SimpleNET,  provides  NETBIOS 
interface  to  your  system.  This  means 
that  all  IBM  PC  and  compatibles  can 
be  run  on  any  version  of  DOS  2.1 0 and 
up.  Slightly  less  than  100  K bytes  of 
RAM  are  needed  for  operation,  one  of 
the  smallest  network  operating 
systems. 

SimpleWare  acts  as  a shell  around 
standard  DOS  on  each  PC  so  that  all 
network  activity  occurs  as  a 
background  task.  For  example,  you 
can  be  working  on  an  application  and 
still  receive  mall/messages,  up  to  15 


separate  transmissions,  without 
interruption.  You  can  save,  forward  or 
print  these  messages  by  accessing  the 
SimpleWare  menu  at  any  time. 

You  can  put  up  to  four  printers  plus  a 
modem  to  the  system.  The  print 
spooler  can  handle  a maximum  of  1 28 
different  print  files.  Now  that’s 
efficiency! 

You  can  also  password-protect  your 
own  files.  Only  those  with  the  proper 
password  can  gain  access  to 
subdirectories. 

Two-Year  Warranty  Plus  a 30- 
Day  Money  Back  Guarantee. 

We’re  so  confident  of  the 
quality  and  reliability  of  our 
SimpleNET  system  that  we 
will  replace  any  defective 
part  within  two  years  from 
the  date  of  purchase.  And  if 
for  any  reason  you  are  not 
satisfied,  we  wili  refund  your 
money  in  full  within  30  days. 

Introductory  Offer. 

SimpleNET  (basic  four- 
user  system)  is  only  $695.  Includes 
user  modules,  50  ft  cabling  and 
SimpleWare.  Additional  user  interface 
module,  only  $99  each.  Price  includes 
unlimited  customer  phone  support 
To  Order  Call  1-800-262-8010 
(In  CA  Call  714-526-5151) 

VISA.  MasterCard  and 
COO'S  accepted.  Dealer 
IrxiuHles  Welcome. 

SimpleNET™  Systems 

Division  of  BCSoft  Corporation 
3261  North  Harbor  Blvd,  Suite  B 
Fullerton,  CA  92635 

Ail  BCSoft  products  are  trademartcs  or  registered  trademarks 
of  BCSoft  Corporation.  Other  brand  and  product  names  are 
trademarks  or  registered  trademarks  of  their  respective 
holders. 


THE  SimpleNET  LAN  TEST*: 


100.000  byte 

500.000  byte 

Sugg.  Ret 

file  transit 

file  transf^ 

Price 

SimpleNET 

15.2  sec. 

69.2  sec 

$695.00 

W.D.StarLAN- 

42.1  sec. 

265.5  sec. 

$2,700.00 

NOVELL 

6.2  sec. 

30.7  sec. 

$4,100.00 

Knowledge 

Network 

61.0  sec. 

291.4  sec. 

$526  00 

EasyLAN 

121.0  sec. 

486.0  sec. 

$638.00 

Typical  touf-PC  user  system  configuration 
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P R O IH'  C T I V I T V 

■ FRANK  J.  DERFLER,  JR. 

Connectivity 

CLINIC 

Networking  answers  focused  on  using  a Bernoulli  Box  as  a shared  drive,  file  and  record 
locking,  remote  LAN  access,  fiber-optic  cabling,  and  the  fiuture  of  ISDN, 

SHARING  A BERNOULU  BOX 

We  are  running  an  IBM  PC  AT  as  a server 
under  Novell  Advanced NetWarel286  with 
3Com  EtherLink  cards.  Can  we  use  an  Io- 
mega Bernoulli  Box  as  a shared  network 
drive? 

The  folks  al  Novell  say  no,  not  at  this  time. 
You  can  run  a Bernoulli  Box  as  a drive  off 
of  a workstation  on  the  network  and  use  it 
for  backups  by  downloading  ftles  through 
the  network,  hut  support  for  the  Bernoulli 
Box  attached  to  the  server  will  have  to  wait 
for  a NetWare  release  planned  for  the 
third  quarter  of 1987. 


WHO  IS  THE  KEEPER  OF  THE  LOCK? 

We  want  to  create  a relatively  simple  in- 
ventory system  running  under  database 
management  software  on  a LAN.  In  the 
documentation  for  the  network  version  of 
.some  database  programs,  we  find  instruc- 
tions on  including  record  and/or  Tde  lock 
calls  before  any  action  is  taken  to  write  or 
change  data.  Other  networked  database 
programs  don’t  seem  to  need  these  com- 
mands. What  is  going  on? 

You  have  discovered  the  difference  be- 
tween implicit  and  explicit  file  and  record 
locking  in  networked  database  systems. 
Implicit  locking  means  the  program  in- 
vokes the  lock  on  a record  or  file  automati- 
cally: the  programmer  doesn't  have  to  re- 
member to  lock  and  unlock  the  file  or 
record  in  critical  places  in  the  program. 
Explicit  locking  means  that  the  program- 
mer must  do  the  job  or  data  is  likely  to  be 
damaged. 


There  are  reasons  for  each  locking  ar- 
rangement. Implicit  locking  sets  the  lock 
and  holds  it  until  the  user  leaves  the  re- 
cord. This  strategy  can  slow  down  a busy 
system  because  other  stations  are  kept 
from  making  changes  even  if  the  first  sta- 
tion is  done  writing.  However,  program- 
ming in  a system  with  implicit  locking  is 
easier  and  the  risks  are  less.  The  explicit 
system  will  be  a little  more  efficient  under 
ideal  circumstances,  but  a poorly  written 
program  can  lead  to  corrupted  data  or  in- 
efficient operation  because  too  many  re- 
cords or  even  ftles  are  locked  by  a pro- 
gram at  one  time. 

DIALING  INTO  THE  IAN 

Is  there  any  simple  way  to  allow  users  to 
dial  into  a 3Com  network  (EtherLink 
boards  and  3+ Share  software)  through  a 
modem  without  having  to  buy  and  install 
the  3Com  remote  software?  The  person 
who  is  in  charge  of  the  LAN  didn't  install 


■ When  you  extend 
a LAN  through  remote 
control,  the  applications 
are  executed  in  the 
host  workstation  that 
is  local  to  the  server. 


the  system  originally  and  is  afraid  to  make 
changes  to  the  networking  software. 

There  is  an  answer  to  dial-in  LAN  access 
that  is  more  flexible,  faster,  and  more 
practical  than  the  software  provided  by  ei- 
ther 3Com  or  Novell.  You  don’t  have  to 
touch  the  networking  software  to  make  it 
work.  The  answer  / recommend  is  Carbon 
Copy  II  software  from  Meridian  Technol- 
ogy. / tried  the  Carbon  Copy  II  program  as 
a remote  LAN  access  method  alnu)st  in 
desperation  after  being  frustrated  by  the 
programs  from  the  network  companies.  It 
works  beaut ifiilly. 

Products  like  Remote  and  Carbon 
Copy  II  give  remote  control  of  a computer 
through  a telephone  line.  Normally,  we 
think  about  using  Carbon  Copy  II  to  do 
things  such  as  running  programs  on  a PC 
at  work  from  a portable  PC  on  the  road. 

It  is  important  to  note  the  difference  be- 
tween extending  a LAN  with  a remote  con- 
trol program  and  entering  into  a LAN from 
a distance  with  a remote  workstation  pack- 
age. When  you  extend  a LAN  through  re- 
mote control,  the  applications  are  execut- 
ed in  the  host  workstation  that  is  local  to 
the  server.  You  can  use  the  host  w'orksta- 
tion’s  extended  memory  and  other  facili- 
ties. Only  the  screens  and  keystrokes  are 
sent  over  the  phone  lines. 

The  approach  taken  by  the  LAN  compa- 
nies is  to  make  the  distant  machine  a work- 
station on  the  network.  You  dial  into  a mo- 
dem attached  to  the  server  and  run  the 
applications  programs  in  your  own  remote 
CPU  and  RAM.  Program  flies  and  data 
flies  taken  from  the  server  by  the  remote 
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workstation  have  to  be  laboriously  drawn 
through  the  slow  telephone  connection. 

In  some  applications,  such  as  using 
electronic  mail,  there  is  little  difference  in 
performance.  But  when  you  run  other  ap- 


plications. like  a DBMS,  the  difference 
can  be  great.  You  get  the  best  efficiency 
with  a remote  control  program  if  you  avoid 
screen  menus  and  use  batch  jobs  on  the  lo- 
cal workstation  to  initiate  tasks. 


Share  Any  Printer 

PrintDirector  provides  the  ultimate  in  printer  sharing  for 
about  $200  per  port. 

□ Share  any  type  of  printer:  laser,  plotter,  dot  matrix, 
letter  quality,  and  FAX. 

□ Connect  any  type  of  PC  running  any  application 
to  serial  or  parallel  printers,  using  proven,  reliable 
asynchronous  technology. 

□ Print  any  document  without  waiting,  using  concurrent 
I/O  and  automatic  print  buffering. 

□ Plain  and  simple— the  Auto  Install  program  and 
understandable,  pop  up  menus  make  set  up  and 
operation  fast  and  easy. 

Call:  1-800-243-2333;  in  California:  1-800-243-2006 


PrintDirector 


Digital  Products,  Inc.,  108  Water  Street,  Watertown,  MA  02172  617-924-1680 
PrintDirector  is  a trademark  of  Digital  Products  Inc. 
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Carbon  Copy  II  works  beautifully  to 
provide  remote  control  of  workstations 
working  with  3Com,  Novell,  Fox  Re- 
search. and  other  local  area  networks. 
You  have  to  dedicate  a network  worksta- 
tion to  the  task,  but  you  can  have  the  full 
resources  of  that  station  (networked  and 
non-networked)  available  through  the 
telephone  line.  A separate  copy  of  Carbon 
Copy  II  is  needed  for  the  networked  work- 
station and  every  PC  calling  in.  After  the 
link  is  established,  you  have  full  control  of 
the  network  workstation  ami,  within  its 
limits,  the  network.  If  you  can  dedicate  a 
networked  workstation  to  the  role  of  re- 
mote entry  gateway,  you  have  a simple  and 
flexible  means  of  extending  a local  area 
network  across  town  or  across  continents. 


ROLLINGOUTTHE  RING 
We  have  an  IBM  Token-Ring  Network 
system  that  we  want  to  extend  across  the 
campus.  There  are  tunnels  available  under 
the  buildings,  but  how  far  can  we  push  the 
wiring  before  the  tokens  run  out  of  gas? 
We  need  to  use  at  least  1 Vi  miles  of  cable. 

For  the  long  run  betss'een  buildings,  fiber- 
optic cable  is  your  best  choice.  Fiber  sub- 
stitutes for  the  shielded  twisted-pair  IBM 
wiring  through  the  tunnels.  Several  com- 
panies make  active  repeaters  and  fiber-op- 
tic extension  units for  Token-Ring  systems. 
Raycom  Systems  in  Boulder,  Colorado, 
has  a nice  Token-Ring  extender  that  can 
roll  tokens  out  to  about  4 kilometers.  It  will 
cost  you  $950  at  each  end,  plus  the  cost  of 
the  fiber-optic  cable  and  connectors,  but  if 
you  have  already  installed  the  IBM  wiring 
plan,  you  can  afford  it. 


WHAT  IS  DENNIS  DOING? 

Dennis  Hayes,  the  man  who  brought  us  the 
Hayes  Smartmodem,  recently  gave  public 
demonstrations  of  something  called  an 
ISDN  card  for  a PC.  What  does  this  card 
do  and  who  needs  one? 

The  technical  part  of  your  question  is  easy. 
The  marketing  part  is  more  difficult  to  an- 
swer. 

Hayes  took  an  insightful  leap  forward 
when  he  developed  and  promoted  the  in- 
the-bus  modem  for  the  Apple  II  and  S-lOO 
bus  systems.  (Back  in  the  olden  days — pre- 
IBM.)  Since  then,  some  of  the  Hayes  prod- 
8 7 


Introducing  a new  generation 
of  Extended  EGA  for  PC  and  PS/2. 


Smart  EGA  Plus. 

Double  your  screen  resolution. 
Cut  rear  of  obsolescence. 


If  you  want  to  make  use  of 
all  the  power  and  resolution 
your  multisync  monitor  can 
give  you,  without  worrying 
about  future  software 
incompatibility  disasters, 
we’ve  got  the  EGA  you’ve 
been  looking  for. 

It’s  called  Smart  EGA  Plus 
and  it’s  designed  to  let  you 
master  all  the  possibilities  of 
your  multisync  monitor. 

Not  only  will  it  let  you 
continue  to  run  all  of  your 
favorite  graphics  programs, 
from  CGA  throu^  EGA; 
you’ll  be  able  to  run  the 
emerging  VGA  programs  on 


your  PC/XT  or  AT  as  well. 

In  addition,  it  offers 
800  X 600  resolution — more 
than  double  that  of  standard 
EGAs. 

What’s  so  great  about  all 
this  extra  resolution?  Well, 
with  800  X 600  resolution  you 
have  480,000  pixels  filling  up 
your  screen,  giving  you  much 
denser — and  therefore 
brighter — colors. 

For  desktop  publishing, 
CAD  applications  or  making 
business  presentations,  you’ll 
find  Smart  EGA  Plus,  with  its 
16  dazzling  colors,  exciting 
and  satisfying  to  work  with. 

Drawings  are  crisp>er,  colors 
are  brighter,  and  more  details 
can  be  seen  on  the  screen. 
Alphanumerics  are  near  print 
quality  with  a more  natural, 
rounded  look. 

Your  spread-sheets  will  be 
even  more  pleasing  to  the  eye 
in  our  640  x 480  or  752  x 410 
resolution,  as  you’ll  see  after 
sp)ending  some  time  with 
Lotus  1-2-3,  Symphony,  or 
Framework. 

With  our  132  column 


feature  you  can  choose 
between  print-like  letters  in 
25-line  mode  or  packing  extra 
spread-sheet  information  on 
the  screen  in  43-Une  mode. 

Most  important  for  your 
p)eace  of  mind,  however,  is 
the  hardware  compatibility 
you  get  with  our  unique 
proprietary  chip.  It’s  your 
insurance  against  present 
and  future  software 
incompatibility  calamities. 

There  are  dozens  more 
Smart  EGA  Plus  features  we'd 
like  to  tell  you  about  but,  as 
you  see,  this  ad  is  already 
bursting  at  its  seams.  If  you’d 
like  to  know  more,  contaa 
one  of  the  better  computer 
retailers  in  your  area.  Or  call 
us.  We’ll  be  happy  to  fill  you 
in. 

Smart  EGA  Plus  is  made  in 
the  USA  and  comes  with  a 3- 
year  limited  warranty. 

List  Price  $499-00 

Telephone 

1-800-772-3742 

(In  Mass.  caU  617-460-0717) 


In 

MicroCoR^>u(cn  of  Canada 
Ontario,  Quebec 
1 800  265-3383 
Other  Provinces 
I 800  387  4313 


International 
Ashford  International 
32-2'660-33-81.  Belgium 
49-089-4311361,  West  Germany 
32-4902-41165,  Netherlands 
47-02-707550.  Scandinavia 
358  0-803-9044,  Finland 


SMART: 


PLUS 

From  NSI  Logic,  \nc. 
259-B  Cedar  Hitt  Road 
Martborough,  MA  01752 


VGA,  PC/XT.  AT  are  iradcmarks  of  IBM;  Loiua  1-2-3-.  Synqihony  are  trademarks  of  Lon»;  Fnunework  is  a trademark  of  Ashton  Tate;  Smart  CGA  Plus  Is  a trademark  of  NSI.  Inc. 
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Personal  VM  on  your  PC! 


Personal  VM  runs  most  existing  DOS 
applications  without  modification  and 
eliminates  cumbersome  pathnames  by 
automatically  searching  minidisks. 

Interfaces  with  KEDIT  and  REXX  from 
Mansfield  Software  Group. 

Requires  256K  IBM  PC,  XT.  AT  Of  compatiBie 
Uses  monochrome  or  CGA  color  display 
Requires  DOS  2 0 or  above 
Several  users  can  be  defined  to  access  PVM 
with  one  session  active  at  a time 


Vj  I Labs,  Inc. 


Personal  VM  supports  most  of  the 
VM/CMS  functions  fourxj  on  the  IBM 
mainframe  computers.  This  power  is 
now  available  on  your  IBM  TC.  XT.  or 
AT  and  compatibles. 


Personal  VM  features: 

• CP  and  CMS  commands 

• CMS  filetype  support 

• DOS  compatibility 

• LOGON  security 

• Minidisk  support 

• Virtual  devices 

• Virtual  spooling 

• Accounting  records 

• VM-style  screens 

• User  synonyms 

• PF  key  definitions 

• User  profiles 

• Privilege  levels 

• Log  message  support 

• No  additional  hardware 
or  software  required 


$295  (quantity  discounts  availabla) 

$35  demo  copy 

(800)  247-4503  iParsonal  VM  orders  only) 
(301)  584-6553  (Inquiries  & technics)  support) 


1707  Belle  View  Blvd  Suite  C2  Alexandria.  VA  22307 
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SHARING  SOLUTIONS 


• 2,  3,  5,  Of  9 portj 

• Any  port  to  any  port 

• Up  to  1 msgobyte 

• Serial,  porollel  or  both 

• From  $350 

Thn  very  smort  switch  connects  sevorcH  computers  to  several 
peripherok,  such  os  printers,  morioms,  or  host  computers.  A code 
sent  to  the  unit  selacts  the  destination.  All  ports  con  communkole 
to  ony  other  port  concurrently.  Feotures  include  configuration 
menu,  form  feed,  initioiinitjon  strings,  priority,  stotus,  cancel. 


The  PORTdl  is  o versotile  unit  for  port  exponsion.  It  is  used  widely 
for  doto  collection,  telecommunkotions,  foctory  outomotion,  and 
multiple  printer  control.  Data  con  be  received  and  transmitted 
simuitoneously  on  oil  ports  ond  Is  routed  by  command.  Other 
commonds  include  wait,  go,  copy,  and  dear  buffer.  It  is  often  used 
on  on  odd  on  to  a locol  oroo  network 


This  is  printer  shoring  ot  its  best.  AH  computers  con  send  doto 
simuitoneously.  The  data  is  releosed  to  the  printer  in  the  order  it 
wos  received.  Auto  form  feed  and  setup  strings  keep  printer  jobs 
seporoted.  From  the  front  ponei  you  con  cieof  ony  port  Operation 
is  fully  outomotk.  No  chonges  to  your  software  ore  required. 

• f or  8 computers 
to  one  printer 

• Up  to  256K  memory 

• Seriol  ot  porollel 

• From  $395 


Additional  Interface  Products 

• Printer  buffers 

• Uonuol  switches 

• Protocol  converters 

• Cables  and  odopters 

• Modems/line  drivers 

• Multiplexers 


P R O D L’  C I I V ! T Y 

■ CONNECTIVITY  CLINIC 


ucts  have  gotten  a bit  gray  around  the 
edges  and  long  in  the  tooth  since  then,  but 
now  Dennis  Hayes  is  looking  to  the  future 
again. 

ISDN  (Integrated  Services  Digital  Net- 
work)  is  an  international  plan  to  change 
all  telephones  from  the  analog  devices  they 
are  today  to  completely  digital  systems.  In 
these  digital  systems  (some  exist  today), 
electrical  voice  impulses  are  converted  to 
digital  zeros  and  ones  right  at  the  bottom 
of  the  handset’ s curly  cord.  TheRJ-H  jack 
in  the  wall  of  your  office  (and  eventually 
your  home)  will  connect  to  two  64-kilobit- 
per-second  and  one  9.6-kilobit-per-sec- 
ond  digital  channel.  Computers,  fax  ma- 
chines, digital  phones,  and  other  digital 
devices  all  plug  directly  into  an  ISDN- 
compatible  RJ- 1 1 Jack  without  a modem . 

Note  those  words,  "without  a mo- 
dem.' ' Now  do  you  see  why  Dennis  Hayes 
is  interested  in  ISDN? 

What  Dennis  is  demonstrating  is  a de- 
vice that  is  an  interface  between  the  PC's 
data  bus  and  the  64-kilobit-per-second 
channel  of  ISDN.  This  interface  has  to  do  a 
lot  of  things  (some  of  them  very  modem- 
like) to  move  data  between  the  PC  and  the 
ISDN  channel. 

Who  needs  it?  That  depends  on  whom 
you  talk  to.  The  local  telephone  operating 
companies  (the  people  who  give  you  dial 
tone)  think  ISDN  is  the  wave  of  the  future. 
Many  companies  that  sell  telephone 
switches,  like  Northern  Telecom  and  Mi- 
tel, feel  the  same  way.  But  other  people 
think  ISDN  is  another  grand  scheme  that 
will  vaporize  in  the  harsh  light  of  day.  I 
personally  come  down  on  the  side  that  .says 
money  talks  and  that  ISDN  can  also  mean 
"I  Smell  Dollars  Now."  I think  Hayes  is 
doing  the  right  thing. 


NETWORK  YOUR  QUESTIONS 

Connectivity  Clinic  gives  you  practical  so- 
lutions to  networking  problems  of  all 
types.  We’ll  pay  $50  for  any  tips  we  print. 
plus  an  extra  $25  if  you  .submit  your  letter 
on  a disk — and  we'll  gladly  answer  any 
questions  you  have,  at  no  charge.  Mail 
your  contributions  to  Connectivity  Clinic. 
PC  Magazine,  One  Park  Avenue,  New 
York.  NY  10016.  or  contact  Frank  J. 
Derfler,  Jr.,  via  MCI  Mail  (use  Mr. 
Derfler’s  mailbox  named  CONNECTIV- 
ITY CLINIC). 


• One  computer  to 
f Of  8 peripherok 

• Up  to  2S6K  memory 

• Seriol  or  parallel 

• From  $295 


• One  yeor  worranty 

• Full  technical  support 

• 30  doy  money  bock  guorantee 

• OEM  ond  custom  configurotions 

» (oil  us  for  oil  your  interfom  noeds 


^VROSE 

ELECTRONICS 


P.O.  BOX  742571 
HOUSTON,  TX  77274 


CALI  FOR  CATALOG 

713  933  7673 


timeout  dkoble,  hont  ponei  disploy,  and  mony  more. 


PORTER 
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FEATURES  STANDARD 
WITH  UaOTHERS  DONT 
EVEN  OFFER  AS  OPTDNS 


I' 


cesser 


c®  V»‘ 


-lOt*' 


,»tNO 


TUrbo  Programmers 


The  Optimizer. 
TAKE  Turbo  TO  The  Limit. 


CT" 

« urbo  OPTIMIZER™  helps  you  squeeze  down,  rev  up,  and  fine  tune  your 
.iL compiled  TUrbo  Pascal  programs.  Now  there's  no  need  to  write  in 
assembler. . .you  program  faster  and  easier  in  the  language  you  love. 

A Leaner  Turbo 

Small  programs  of  12K  bytes  are  often  reduced  to  only  2K. 

Medium- sized  programs  can  shrink  by  7K  bytes. 

The  Object  Code  Compactor  makes  code  smaller  by  automatically  removing 
the  unused  portions  of  the  run-time  library  as  well  as  unused  procedures 
and  functions  in  your  own  code. 

You  save  valuable  disk  and  RAM  space. 

A Faster  Turbo 

The  Object  Optimizer  scans  the  object  code  and  removes 
unnecessary  instructions  like  null  jumps  and  register  reloads. 
Your  TUrbo  Pascal  programs  run  up  to  30%  faster. 

Call  on  the  Librarian 

store  compiled  versions  of your  often-used  procedures  in 
relocatable  form  using  The  Object  Librarian.  The  Object  Librarian 
then  creates  External  procedures  that  you  include  in  your  source 
code.  You  cut  compile  time. 

"A  real  lifesaver. . . I saved 
lOK  bytes  in  the  latest  version  ofNote-It}" 

Dave  Whitney,  author,  Note-It 


Call  or  send  today  for  TUrbo 
OPTIMIZER.  It's  only  $75.  (With 
source  code,  $125)  Call  toll  free 
for  credit  card  orders: 

(800)538-8157x630 

(800)  672-3470  x830  in  CA. 
Satisfaction  Guaranteed  or  your 
money  back  within  30  days. 

R>r  other  information  call  (406)  438-8608. 
Shipping  and  taxes  prepaid  for  U.S.  and 
Canadian  customers  Others  please  include 
S6  per  item  for  shipping 


More  ways  to  take  TUrbo  to 
the  limit: 

T-DebugPLUS,  the  symbolic 
run-time  debugger,  only  $60, 
Turbo  EXTENDER  breaks 
the  64K  barrier,  only  $85, 
TUrboPower  Utilities,  nine 
ftowerful  programs,  only  $95 
with  source. 


IU330 


■RirboPowcr  Software,  3109  Scotls  Valley  Dr,  Suite  l22.Scotts  valley.  CA  95066 
C 1987  TUrboPower  Software 

These  products  require  Turbo  Pascal  3.0  (standard.  8087.  or  BCD),  PC-DOS  2.X  or  3.X.  and  IBM  PC/XT/ AT  or  compatibles. 
Notelt  isa  registered  trademark  orTUmer  Hall  Publishing,  a division  of  Symantec 
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productivity 


■ NEILJ.RUBENKING 


Turbo 

POWER  USER 

Implementing  Newton’s  method  for  determining  roots;  relabeling  already-formatted  disks; 
reading  protected files  in  Turbo;  two  routines  that  force  a reset. 

THE  ROOTOFTHE  MATTER 

Although  Turbo  Pascal’s  SQRT  function 
allows  the  user  to  take  the  square  root  of  a 
number,  there  is  no  predefined  function  to 
extract  the  Nth  root.  Further,  while  the 
BCD  version  of  Turbo  provides  greater 
precision,  it  sacrifices  some  predefined 
functions,  including  SQRT,  EXP,  and 
LN.  To  overcome  this  limitation,  use  the 
function  root  (A,N),  which  returns  the  Nth 
rtjot  of  A.  A is  a real  or  an  integer  (either 
positive  or  negative),  and  N is  a positive 
integer.  The  result  is  a real. 

\Mr.  Peladeau's  original  root  Junction 
was  another  sort  of  repeated  approxima- 
tion. It  generated  each  new  guess  by  divid- 
ing the  current  guess  into  the  base  and  tak- 
ing the  average  of  the  guess  with  that 
quotient.  I replaced  it  with  the  program 
shown  in  Figure  I because  Newton's 
method  is  faster  and  more  widely  applic- 
able.— Ed.] 

This  function  uses  Newton's  method  of 
repeated  approximation.  It  starts  with  a 
guess  and  repeatedly  improves  that  guess 
until  it  reaches  the  limit  of  accuracy  of  the 
particular  Turbo  compiler  being  used. 

Newton's  method  can  find  roots  for  a wide 
variety  of  continuous  functions.  In  this 
case  the  function  is 

r(X)  = K - X'  "R 

where  K is  the  base  and  R the  root.  If  the 
current  best  guess  is  G,  the  next  guess  is 
G - (F(G)  / F'(G)).  It  improves  the  guess 
until  there  is  no  further  change. 

Root  works  equally  well  in  the  BCD 
and  8087  versions  of  Turbo  Pascal.  The 
listing  also  includes  a function  called 


PROGRAH  Root_D*BO| 

VAR 

n t Integer; 

a t Real ; 

FUNCTION  Int.Power (Power  i Integer;  Va  t Real)  i Real; 

VAR 

val  I Real ; 

1 t Integer; 

BEGIN 

val  <■  va; 

IP  Power  > 0 THEN 

FOR  i 1 TO  (Power-l)  DO  va  va*val 
ELSE  FOR  1 <-  -1  DOWNTO  (Power-1)  DO  va  va/val; 
int^Power  va; 

END; 

FUNCTION  root(va  : Real;  rt  : Integer  ) ; Real; 

VAR 

N t Integer; 

epailonr  try,  prevl,  prev2  t Real; 

FUNCTION  £(x  ; Real)  t Real; 

BEGIN  f ;•  va-lnt_Power (rt,  X);  END; 

FUNCTION  f_prllie(X  t Real)  t Real; 

BEGIN  f.Priee  t-  -rt*lnt_Power (rt-1,  X);  END; 

BEGIN 

IP  rt  • 0 THEN  root  t«  1 
ELSE 

IF  (N0T(0dd(rt)}  AND  (va  < 0)}  THEN 
BEGIN 

MriteLn(l7,  'ERROR:  no  inaglnary  results  allowed  here'); 
root  0; 

END 

ELSE 

BEGIN 

try  va/rt;  (make  a guess) 

prevl  :•  try; 
prev2  !•  try; 

REPEAT 

epsilon  :>  £(try)/f_prime(try); 
try  try-epailen; 

IF  prev2  ■ try  THEN  epsilon  :■  0;  ( These  lines  catch  the  case  ) 

prev2  i«  prevl;  { of  alternating  between  j 

prevl  s«  try;  ( two  values  ) 

UNTIL  epsilon  - 0; 
root  try; 

END; 

END;  (function  root(  va  t real;rti  integer);) 

BEGIN 

ClrScr; 

REPEAT 

Nrlte( 'Enter  a value  : ');  ReadLn(a); 

Writei'Root  <1  to  end)  t ');  ReadLn(n); 

HriteLn(Root (a,  n) ) ; 

UNTIL  n «•  1; 

END. 


Figure  1 : How  to  take  integer  roots  of  real  numbers. 
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TOTAL  SOLUTION 


EVERLEAD  niETWORH  Ctm- 
lUUnilCATIOIV  DIVISION, 

specializes  in  a wide  area  network 
(WAN)  and  the  most  sophisticated 
local  area  network. 

EVERLEAD's  Team  can  provide 
a total  systems  integration  solution 
specially  designed  to  meet  your 
networking  needs.  You  can 
depend  on  EVEm.EAD’S  Team 
for  installation,  support,  mainte- 
nance, training  and  customized 
software  development. 

NETWORK  OPERATING 
SYSTEMS: 

■ Novell  Netware 

■ Banyan  "VINES" 

■ IPM  PC  Network  Program 

■ 3 COM  3 plus 

NETWORK  HARDWARE 

■ IBM  Token  Ring 

■ 3COM 

■ ARCNET 

■ W.D.  Starlan 


EVERLEAD  SYSTEMS,  INC. 

NETWORK  COMMUNrCATtON  OrVtSION 

HEADQUARTERS 

16490  HARBOR  BLVD 
FOUlWtlN  VALLEY.  CA  92708 

(714)  775-8532 


OFFICES  IN:  OPENING  SOON: 

LOS  ANGELES  NEW  YORK 

PHOENIX  ATLANTA 

WILSHINGTON  D.C.  DALLAS 
HONG  KONG  SAN  FRANCISCO 

TAIPEI,  aOC.  SEATTLE 


EVERLEAD  SYSTBttS,  /AC.,  a member  c/  The  TINMA  Group  vi/hich  is  one  of  the  mapr  PC  Manufacturers 
based  in  the  far  east,  is  a system  manufacturer  n Southern  Cahfomia.  In  the  past  three  years,  we  have  been  serving 
and  supporting  numerous  Fortune  500  corporate  users  and  institutional  users.  We  are  looking  forward  to  seeng  you 
become  one  of  our  satisfied  Customers. 


MONCX3RAPHIC  SYSTEM  $1 ,299 

• 00286  CPU.  6/10  MHZ  DUAL  SPEED.  8 I/O  SLOTS 

• 512K  (120  NS)  MEMORY,  EXFW>JDABLE  TO  1 MB  ON 
8CARD 

• PHOENIX  BIOS 

• BATTERY  BACK-UP  CLiXXz  CALENDAR 

• DUAL  FLOPPY/HARD  DISK  CONTROLLER 

• 1 2 MB  FLOPPY  DRIVE 

• 220W  POVER  SUPPLY 

• HIGH  RESOLUTION  MONOCHROME  GRAPHIC  CARO 
W/PRINTER  PORT 

• 12' HIGH  RESOLUTION  AMBER  MONITOR 

• AT  STYLE  KEYBOARD 

20  MB  MONOGRAPHIC  SYSTEM  S1 .599 

• MONOGRAPHIC  SYSTEM  FEATURED  ABCVE,  PUJS 
< SEAGATE  20  MB  HARD  DISK  (65  MS) 

30  MB  MONOGRAPHIC  SYSTEM  $1,899 


MONOGRAPHIC  SYSTEM  $ 719 

• 8008-2  CPU.  4 77/8  MHZ  DUAL  SPEED.  8 I/O  SLOTS 

• 640  K MEMORY  ON  BO^RD 

• FLOPPY  DRIVE  CONTROLLER 

• 360K  FLOPPY  DRIVE 

• 180W  POWER  SUPPLY 

• HIGH  RESOLUTION  MONOCHROME  GRAPHIC  CARD 
W/PRINTER  PORT 

• 12’ HlOlRESOUJTlON  AMBER  MONITOR 

• AT  STYLE  KEYBOARD 

20  MB  MONOGRAPHIC  SYSTEM  $1 ,099 

• MONOGRAPHIC  SYSTEM  FEATURED  ABCVE.  PLUS 

• SEAGATE  20  MB  HARD  DISK  W/CONTROLLER 

30  MB  MONOGRAPHIC  SYSTEM  $1 ,1 39 

• MONOGRAPHIC  SYSTEM  FEATURED  >^CVE.  PLUS; 

■ SEAGATE  30  MB  HARO  DISK  W/CONTROLLER 


MONOGRAPHIC  SYSTEM  FEATURED  ABCVE,  PIUS.  OPTIONS* 

SEAGATE  30  MB  HARD  DISK  <40  MS)  


OPTIONS:  ADO 


• 512KEXBIVNS10NMEMORY(120NS)  $ 72 

• 80287-8  MATH  COPROCESSOR  289 

• 360K  FLOPPY  DRIVE  99 

• 1 2 MB  FLOPPY  DRIVE  129 

• AT  1/0  CARO  (SERIAlVRi\RALLEL/GAMe  PORT)  1 79 

• AT  3 MB  MULTIFUNCTION  CARD  1 79 

(OK  eNR\NDABLE  TO  3 MB. 

SeRlALyR\RALLEL/GAME  PORT 

• EVEREX  1200  BAUD  INTERNAL  MODEM  129 

• LOGIMOUSE  99 

• 14' R(^  COLOR  MONITOR  W/COLOR  GRAPHIC  224 
CARD  W/PRlNTER  PORT  (EXCH.) 

• 14' EGA  MONITOR  W/B^RAOISE  540 

AUTO  SWITCH  EGA  CARD  (EXCH  ) 

• ENHANCED.  101-KEYBCWRD(EXCH)  20 

•DOS  3 10  49 

• IX)S  3-20  W/GW  BASIC  89 


EVCmjEAD  SYSTEMS,  IIMC. 

MAIL  ORDER  DIVISION 

16490  HAR80R  BUTO . SUTF  A FOUNTAIN  VALLEY  CA  92708 
IMOCA  TOU  FACE  1<Nei  »54  4in  IN  CALIFOANIA  (714)  77S-7119 
TECNMCAl  tUmiAT/GUSIOMEA  SCAVNf  (714)  77»-«» 

HOUAS  M0WMT-nn4Ttt4-SM  UrUAOAT  IIM-SNPKiMtriM 


• 8087-3  MATH  COPROCESSOR  $179 

• 360K  FLOPPY  DRIVE  99 

• MULTI,  I/O  CARO  69 

(SERIAL/RARALLELTGAME  PORTS. 

BATTERY  BACK-UP  CLOCK/CALENDAR) 

• EVEREX  1200  BAUD  INTERNAL  MODEM  129 

• LOGIMOUSE  99 

• 14- RGB  COLOR  MONITOR  W/COLOR  GRAPHIC  224 
CARO  W/PRINTER  PORT  (EXCH.) 

• 14*  EGA  MONITOR  W/flARADlS6  540 

ALfTO  SWITCH  EGA  CARD  (EACH) 

• ENHANCED.  101 -KEYBOARD  (EXCH)  20 

•DOS  3.10  49 

• DOS  3.20  W/GW  BrASiC  89 

NO  CHARGE  for  VISA.  MASTERCARD 

C O D,  CASH/CASHIER’S  CHECK  ONLY 


FIAl  REFUND  WITHIN  7 DAYS.  10%  RESTOCK  CHARGE 
WITHIN  30  DAYS  NO  REFUND  AFTER  30  DAYS 


• Aa  SYSTEMS  UNDERGO  48-HOUR  BURN-IN  TEST 

• ALL  SYSTEMS  COME  WITH  ONE-YEAR  LIMITED 
WARRANTY  (RARTS  & LABOR) 

• SYSTEM  CONFIGURATION  CAN  BE  CHANGED 
UPON  REQUEST  CAU  FOR  DETAILS  AND  PRICING. 

• CALL  FOR  OTHER  ADD-ONS  AND  PERIPHERILS. 
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■ TURBO  POWER  USER 


Int-Power  which  could  be  used  indepen- 
dently if  you  want  to  raise  a number  to  an 
integer  power. 

Normand  Peladeau 
Montreal,  Quebec 
Canada 

The  root  function  is  invaluable  in  Turbo 
BCD.  but  it  does  have  certain  limitations. 
It  will  not  actually  take  all  integer  roots  of 
all  real  numbers.  If  the  intermediate  re- 
sults are  too  large,  the  program  will  crash , 
as,  for  e.xample,  when  you  try  to  take  the 
40th  root  of 1000. 

I have  included  the  function  ExpLn- 
Power  (Figure  2)  for  comparison.  This 
function  will  not  work  muter  Turbo  BCD. 
but  for  Turbo-S7  and  plain  Turbo  it  is 
much  fa.ster. 


READ-ONLY  RESET 

I often  have  to  create  read-only  files  to  pro- 
tect important  data  files  from  accidental 
erasure  or  alteration.  Turbo  Pascal  cannot 
read  these  protected  files,  however,  be- 
cause its  standard  ResetO  prtx'edure  re- 
turns I/O  error  01 — File  does  not  ex- 
ist— when  a read-only  file  is  Reset,  The 
solution  1 recommend  is  to  use  the  proce- 
dure ResetRO  shown  in  Figure  3. 

The  Reset  procedure  opens  the  file  via 
DOS  (if  it  is  not  open  already),  saves  the 
file  handle  at  offset  0 in  the  FIB,  sets  the 
flag  byte  at  FIB -1-2  for  an  input  only  file, 
sets  the  buffer  size  at  FIB-t-6,  and  sets  the 
buffer  pointer  (FIB  4-8)  and  the  buffer  end 
(RB-f  10)  to  the  value  of  the  buffer  offset 
(FIB-l-4).  ResetRO  mimics  the  operations 
that  Reset  performs  on  this  block  and  cor- 


BEFTIRE:  Here  is  how  most  sodwarc  thinks  a 

file  churl  rhnulrl  Umk  ivlvn  ilh  firinleH. 


AFTER:  Hete  is  how  the  same  pic  chart  looks 
when  printed  with  Ptzazi. 


If  your  printed  graphics  look  more  like  mud 
pies  than  pie  charts,  you  need  Pizazz. 

See  What  Ybur 
Printer’s  Been 
Missing 

Pizazz  takes  your  Idsaa  from  screen 
to  paper.  EGA,  CGA  or  whatever  pop- 
ular graphics  adapter  you  have.  Pizazz 
lets  you  print  what  is  displayed  on  your 
screen  any  way  you  like.  Most  of  all. 
Pizazz  gives  you  what  most  current 
software  doesn't— a truly  easy  way 
(only  three  simple  keys,  honest!)  to 
effectively  print  color  or  monochrome 
screen  images,  graphics  and/or  text. 
What  you  get  Is  what  you  see  and 
more.  You've  spent  a lot  of  time  get- 
j ting  the  information  on  your  screen  just 
the  way  you  want.  Since  Pizazz  is  mem- 
ory resident,  simply  type  the  PrtSc  key 
and  the  Pizazz  Main  Menu  pops  onto 
your  screen.  The  menu  is  incredible- 
rotate,  window,  enlarge,  reduce,  posi- 
tion, smooth  jagged  edgesi  Pizazz  lets 
you  print  more  than  200  color  tones,  or 
If  you  have  a black  and  white  printer,  30 
grey  tones/patterns.  When  you've  fin- 
ished, Pizazz  returns  you  to  the  exact 
spot  from  where  it  was  called. 


TO  ORDER  CALL  1-800-433-5201 

For  information  or  in  M A call  61 7-433-5201 


For  IBM*  PC/XT/ATof  l004«<»nHMtfbtn.OOS2.0orhign»r 
Suppons  Ofor  lOO  prmiorg  Not  copy  praMcMd 

Application  Techniques,  Inc. 

10  LDfTtar  Park  Drive.  Pappereil.  MA  01463 


function  ExpLnPower (base , exponent  : real): real; 
BEGIN 

IF  base  < 0 THEN  base  - base; 

IF  base  = 0 THEN  ExpLnPower  0 

ELSE 

ExpLnPower  ;=  exp(exponent*Ln(base) ) ; 

END; 

Rgure  2:  A simpler  function  for  nxjts  or  powers  in  non-BCD  Turbo. 

PROCEDURE  ResetROeVAR  fil  : Text); 

(resets  a Read-Only  text  file) 

TYPE 

regpack  > RECORD 

AX,  BX,  CX,  DX,  BP,  SI,  DI,  DS,  ES,  Flags  : Integer; 

END; 

VAR 

regs  : regpack; 

BEGIN 

IP  NetnW[Seg(fil)  :0£a(fil)]  - $FFFF  THEN  ((SFFFF  indicates  closed  file) 
WITH  regs  DO 

BEGIN 

AX  :■  $3D00;  (Function  3D  - Open  Pile) 

DS  t«  Seg(£il);  (ALa0  - Open  for  Read-Only) 

DX  :■  0£s(fil)'fl2;  (DSsDX  point  to  file  spec) 

MsDoB (regs) ; 

IF  (FLAGS  AND  1)  - 1 THEN  (Must  use  Carry  Flag  to) 

BEGIN  (determine  if  DOS  error) 

av  me* 

2 : WrlteLnCFile  Not  Found')) 

3 : WriteLn( ' Path  Not  Found'); 

4 > HriteLn('No  Handle  Available'); 

5 : WriteLn( 'Access  Denied'); 

END; 

Halt; 

END; 

MemW[Seg(fil)  :0f8(fil)  ] :>  AX;  (save  file  handle  in  PIB-fB) 

END; 

Hem[Seg(fil)  t0f8(fil)4>2]  :*  $80;  (Flags  byte  - Read-Only) 

MetnW(Seg(fil)  :Of8(fil)4-6]  :*  $0080;  (Buffer  Length  - 128  bytes) 
KemwisegCfil)  :0£8{fil)-f8j  :>  MeinWlSeg(fil)  :0£B(fil)44] ; (Reset  file) 
Memwiseg(fil)  :Of8(fil)-fl0)  i«  HemW[Seg(£il)  :0£8(fil)-f4] ; { pointers) 
END; 

Figure  3:  A pnK'edure  to  open  a read-only  fde. 
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INSET  2 


Have  you  considered 
desktop  publishing 
but  didn’t  want  to  leave 
your  wordprocessor? 
Then  you  need  INSET! 




^ Srruifx. 

I-.II 

Text  and  graphics  integration. 

INSET  is  d memory  resident  program  which 
will  INSET  screen  images  into  your 
printouts.  You  can  use  screens  captured 
from  your  own  graphics  package  or 

...create  your  own  graphics 
with  INSET! 

INSET  has  its  own  pop-up  graphics  features 
which  allow  you  to  create,  place,  resize  and 
preview  images  anywhere  in  your  document. 


'Considering  how  completely  INSET  changes 
the  basic  nature  of  the  output  of  standard 
application  programs,  the  simplicity  of  the 

program  itself  is  astonishing ' — PC  Week 

'INSET  can  be  highly  recommended  to  any- 
one who  needs  to  mix  text  and  graphics 
in  printed  output  ~ — LOTUS  Magazine 

INSET  requires  95k  memory. 

Supports  most  laser  and  dot  matrix  printers. 

Graphics  boards  supported  are  IBM  CGA  & 
EGA.  Hercules,  and  AT&T  DEB 
Works  with  LOTUS  1-2-3.  WordPerfect. 
Wordstar,  Multimate  Advantage.  Microsoft 
Word,  OfficcWriter  and  most  report 
generation  software 

Introductory  Price  $99 


30  day  money  back  guarantee 


For  orders  and  information  call: 
1-800-828-8088 

American 

Programmers  Guild,  Ltd. 

Art  12  Mill  Plain  Road 

^ Danbury,  CT  06811 

Softwarfl  Tel.  203-794-0396 


■ TURBO  POWER  USER 


rectly  opens  the  file  for  input  or  returns  the 
DOS  error  message  if  DOS  cannot  open 
the  file  as  requested. 

Roy  Murphy 
Wilmington,  Delaware 

Mr.  Murphy's  procedure  will  Reset  only 
read-only  text  files.  However,  with  some 
study  of  the  Turbo  manual's  information 
on  File  Interface  Blocks,  you  can  create  a 
.similar  procedure  for  random-access files. 
Of  course,  you'll  get  an  error  if  you  try  to 
write  to  a file  you've  opened  in  this  way. 


FORCING  A REBOOT 

I needed  to  end  some  of  my  programs  with 
a forced  reboot,  so  I wrote  a Turtro  Pascal 
routine  that  uses  interrupt  $19  (hexadeci- 
mal). This  can  be  useful  in  many  situations 
and  produces  a clean  restart. 

Philippe  C.  Lapotre 
San  Francisco,  California 


Mr.  Lapotre' s program,  shown  in  Figure 
4,  will  work  on  a plain  IBM  PC  or  close 


PROGRAM  Reboot; 

BEGIN 

INLINE ($CD/$19) ; 

{INT  $19} 

END. 

Figure  4:  A rebtmt  routine  using  interrupt  $19. 


■ ResetRO  mimics  the 
operations  that  Reset 
performs  and  correctly 
opens  a file  for  input. 


compatible  with  no  RAM-resident  pro- 
grams or  device  drivers.  However,  pre- 
cisely because  it  does  not  reset  the  inter- 
rupt vector  table  or  the  BIOS  data  area,  it 
will  fail  on  some  systems.  The  program  in 
Figure  5 forces  the  reset  in  a more  conven- 
tional way — it  duplicates  the  code  invoked 
when  you  press  the  key  combination  Ctrl- 
Alt-Del. 


LABELMAKER 

The  ability  to  put  volume  labels  on  disks 
was  added  with  the  release  of  DOS  2.0. 
but  they  could  only  be  added  during  for- 
matting. This  created  a problem,  as  often 
the  eventual  use  of  the  disk  was  unknown 
when  it  was  first  formatted.  The  Norton 
Utilities  and  DOS  3.x  allow  you  to  relabel 
your  disks,  but  not  everyone  can  access 
these  programs. 


PROGRAM  Reboot; 

VAR  reset_flag: Integer  ABSOLUTE  $0040; $0072; 
BEGIN 

Write ('Hit  <Return>  to  re-boot');  Read; 
reset_flag  :=  $1234; 

INLINE ($EA/$5B/$E0/$00/$F0) ; {JMP  F000:E05B} 
END. 


Rgure  5:  An  alternate  reboot  with  system  reset. 


{SR+} 

PROGRAM  volune; 

TYPE 

(Extended  Pile  Control  Block) 
xfcbtype  - RECORD 

flag  : Byte; 

reserved  : ARRAY(1..5]  OF  Byte; 
attribute  i Byte; 
drive  t Byte; 

fnane  i ARRAY(l..ll)  OF  Char; 
other  t ARRAY(1..5]  OF  Byte; 
fnane2  i ARRAy[l..ll]  OP  Char; 
rest  t ARRAY [1.. 9)  OF  Byte; 

END; 

regstype  - RECORD 


(continues) 


Figure  6:  A Turbo  program  to  read  and  change  a disk's  volume  label. 
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Monday 


Tuesday 


Wednesday 


Thursday 


Friday 


Is  time 
youfoigot 
axxittape 
backro. 
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Tape  backup  is  a lot  like  walking 
the  dog.  Sure  it’s  a nuisance.  But  if  you 
don’t  do  it,  you  have  to  live  with  the 
consequences. 

Enter  IDEAtaper  The  fast  60 
MB  internal  and  external  streaming 
tape  drive  for  the  IBM  PC  that  lets  you 
forget  about  backup.  IDEAtape  has  a 
scheduling  feature  that  enables  the  unit 
to  backup  automatically.  At  the  same 
time  each  day,  or  at  different  times. 

For  a week,  a month,  even  years  in 
advance. 

You  can  perform  high  speed 
image  backup,  and  even  restore  indi- 
vidual files  from  that  image.  You  can 
back  up  only  those  files  modified  since 
last  backup,  or  those  made  on  or  after 
a specific  date. 

There’s  more.  IDEAtape  works 
with  most  high  performance  systems. 
Including  XTs,  ATs,  even  the  Compaq 
386  at  16MHz.  The  same  drive  and 
controller  combination  works  with  all 
machines.  Plus  IDEAtape  supports 
popular  Novell'  networks.  And  it 
fits  neatly  under  your  monitor  for  zero 
footprint.  Call  800-257-5027  for  more 
information. 

With  IDEAtape  you  won’t  lose 
your  data.  What’s  more,  you  won’t 
waste  your  time. 


IDEAssodates 

The  Leader  in  PC 'Mindogy 


IDEAssodates.  Inc..  29  Dunham  Road,  Billenca.  MA  01821,  (617)663-6876,  Tdex 4979780;  France,  Swiueriand.  Germany.  United  Kingdom.  Hong  Kong. 
IBM  is  a registered  trademark  of  btemabonal  Business  Machines  Cocpontion.  Compaq  386  is  a registered  trademark  of  Compaq  Computer  Corpontxn. 


HOW  TO  RUN  A HARD  DISK  SYSTEM 
WITHOUT  BACKUP. 


Crossing  your  fingers  is  great  when  you're  telling  your 
mother-in-law  you’d  love  to  have  her  visit  for  a month. 
But,  you  are  pressing  your  luck  when  you  run  your 
computer  system  without  backup  protection. 

Crossed  fingers  won’t  help  when  a crash  wipes  out  your 
data  and  you  have  to  spend  hour  after  hour  trying  to 
retrieve  what  has  been  lost,  recreate  what  has  been 
forgotten  or  re-enter  what  is  gone. 

But,  a Cipher  5400  tape  backup  system 
can  offer  dependable  security  for  that 
important  data.  Designed  for  today’s 
hi^  capacity  disk  systems  on  the  IBM 
PC  XT,  AT  and  compatibles.  The  Cipher 
5400  is  available  as  a stand  alone,  self 


powered  unit  offering  60  megabytes  of  fast  backup  and 
compatibility  with  such  networks  as  Novell.  The  MOO  is 
completely  read/write  compatible  with  IBM’s  6157  tape 
backup  system.  And,  Cipher  backs  it  with  a two-year 
warranty  and  six-month  warranty  exchange  program.  * 
Best  of  all,  the  Cipher  5400  firees  your  fingers  for  more 
important  tasks,  like  signing  contracts  and  shaking 
hands  after  a successful  deal. 

So,  why  not  uncross  your  fingers  and  use 
one  to  dial  1-800-843-3751,  Ext.  9;  or 
within  California,  1-800-722-0670,  Ext.  9. 
for  more  information  about  the  Cipher 
5400  backup  system. 

cipAar 


aPHBt5400 Wf  IKXUPSysnM. 


* If  yoir  S400  Mi  u>  openu  withn  (he  frst  ttx  moMh*  of  lae.  Cpher  W4  repbre  it  IBM  PC  XT,  AT  and  IBM  6157  are  tradcmartta  of  IBM  Corpontnn.  Cpher  a a Regaiercd  IVademark  of  Qpher  Diu  Products.  Inc. 
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PRODUCTIVITY 


■ TURBO  POWER  USER 


The  Turbo  Pascal  program  shown  in 
Figure  6 can  be  used  to  relabel  any  disk 
used  with  DOS  2.0  or  later.  The  label  can 
be  a string  up  to  1 1 characters  long,  with 
spaces.  Since  you  can't  address  label  oper- 
ations with  the  File  Handle  function  calls 
under  DOS  2.x,  the  program  must  instead 
use  the  extended  File  Control  Block  (FCB) 
to  specify  the  volume  functions. 

The  program  starts  by  giving  DOS  a 
work  area,  known  as  the  Disk  Transfer 
Address  (DTA),  which  is  needed  to  hold 
the  information  found  when  searching  the 
directory  for  an  entry.  If  a volume  label  is 
found,  the  program  displays  it  and  prompts 
for  a new  label.  It  then  issues  a Rename 
File  command  to  DOS,  to  replace  the  old 
label  with  the  new.  If  it  doesn’t  find  an  old 
label,  it  says  so  and  requests  the  new  label. 
It  installs  this  label  by  creating  a new  direc- 
tory entry  with  the  volume  attribute. 

David  W.  Wormuth 
Lowville,  New  York 


e itar.  zwwh  DM  arMM 


ax,  bx,  cx, 
END; 

dx,  bp,  si,  di,  ds,  es. 

flags  t Integer; 

VAR 

: 

Byte; 

xfcb  : 

xfcbtype; 

cegs  : 

regstype; 

dta  : 

ARRAYll. .64J  OF  Char; 

newlabel  : 

ARRAYll. .llj  OP  Chat; 

PROCEDURE 

xfcbinit; 

{ Initialize  extended  FCB  ) 

BEGIN 

WITH  xfcb  DO 

BEGIN 

flag 

:•  SFF; 

FOR 

i ;■  1 TO  5 DO 

reserved!!]  0; 

attribute  $B6; 

drive  0; 

fname  s«  '???????????'; 

FOR 

i ;«  1 TO  5 DO 

other [i]  0; 

FOR 

i !«  1 TO  11  DO  fnaflie2(i]  :»  Chr(0}; 

FOR 

i 1 TO  9 DO 

rest  (i)  :=  0; 

END; 

END; 

BEGIN 

regs.ax  :* 

$lA0e; 

{ Set  the  DTA  > 

regs.dx  :* 

Ofsidta] ; 

regs.ds 

Seg (dta) ; 

Intr(?21, 

xfcbinit; 

regs) ; 

regs.ax  :■ 

$1100; 

( Search  for  volume 

label  } 

regs.dx 

Of  s (xfcb) ; 

regs.ds 

Seg (xfcb) ; 

(Figurt  6 coniinucs) 

Seven  OfTheTopTen  Aerospace  Companies 
Are  Flying  With  Zenith  PC's. 


Zenith  Data  Systems  set  out  to  conquer  space  with  PC 
perfomiance  specs  powerful  enough  to  meet  the  toughest 
standards  for  office  PC’s.  From  a battery-powered  hard 
drive  laptop  to  a rocket  of  a 386,  Zenith  PCs  have 
the  drive  to  get  important  projects  moving.  With 


worldwide  service  and  support  to  keep  them  going.To  find  out  how 
we  can  do  the  same  for  you,  call  1-800-842-9000  ext  1 . We’ve  got 

all  the  speed  and  power  i ;> 

youlleverneedtogetyour 
projects  off  the  runway. 

' THE  QUAUTY  GOES  M BERM  THE  NAME  GOES  CM 
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— ready  to  run 


Price  includes 

• Monochrome  ember  monitor 

• Mono  video  card 

• 360K  Mi  drive 

• 256K  memorY 

• Turtw  mode  indicator  bght  on  CPU 

• Buit-in  game  port 

• Hardware  reset 

• MS  DOS  3.2 

• GW  BASIC 

• Printer  port 

• Word  processing,  spread  sheet  and  data 
software 


» 10  blank  floppy  daks 

* One  year  imited  warranty 
> Key  lock  for  security 
» Hard  dak  access  bght 

* AT  style  keyboard 

* RAM  expandable  to  one  megabyte  on  mother 
board 

* Keyboard  selectable  dock  speed  (4.77/8  MHz) 

* 8 expansion  slots 

» dock  calendar  with  battwy  back-up 

* FCC  approved 


PRO/88  Turbo 


PRO/88 


PRO/286 


• 360K  dak  drive 

• 256K  memory 

• 1 year  bnitad  warranty 

• 4 layer  mother  board 

• 30-d8Y  money  back  guarantee 


• 266  speed 

• 200  watt  power  supply 

• One  year  imited  warranty 

• Key  lock  for  security 

• Hard  cfisk  access  bght 

• AT  style  keyboard 


PCI  Engineering 

1450  N.  First  St.,  Garland,  TX  75040*^ 


Monitors 

Samsung 
12'  amber 

with  swivel  base 99.00 

Amdek310A 145.00 

RGB  Color 

13' hi.  res  349.00 

EGA  Color 

1 3 ' EGA  monitor  549.00 

Video  Cards 

Color  Graphics  Card 

with  printer  port  69.00 

Coiof  Graphics  Card 59.00 

EGA  Card  with  256k 269.00 

Mono  Video  Card 

with  printer  port 65.00 

Mono  Graphics  Card 

with  printer  port 69.00 


Disk  and  Tape  Storage 

Floppy  Orive-H  height  99.00 

20  Meg  HO  wicontroller 399.00 

30  Meg  HO  wicontroller 499.00 

Tape  Back-Up 424.00 

1200  B Internal  Modem 149.00 

Add-on  Cards 

RS232  Card  29.00 

Printer  Card 19.00 

Hard/Floppy  Disk  Controller, 

all  on  one  card 199.00 

Multifunction  Card/384k  mentory 
Floppy  Cont.,  Clock/Calendar, 

Serial  and  Printer  Ports  and 

Game  Port-plus  up  to  384k 99.00 

AT  Add  on  Cards  Call 


Printers 

Cannon  A40 

80  col.  140  cps  wfNLQ 328.00 

Cannon  A55 

132  col.  180  cpsw/NLQ 599.00 

Fujitsu  2200 

132  col.  220  cpsw/NLQ 695.00 

Fujitsu  2100 

80  col.  220  cps  w/NLQ 495.00 

Printer  Cable 

10  ft 15.00 

Locel  Aree  Networks 

O-Link  Network  Interface 395.00 

D-Link  Starter  Kit 790.00 

D-Link  Cluster  Kit 60.00 

Remote  Boot  ROM  50.00 

Novell  Emulator  1 50.00 

Screen  Monitor 1 50.00 


Outside  Texas 

1^800-8434581 

Inside  Texas 
and 

Technical  support 

1-214-276-1603 

MasterCard,  VISA, 
American  ^press 


PC  Engineering  is  owned  and  operated  by  registered  professionai  engineers 
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■ TURBO  POWER  USER 


Who  would  have  thought  that  we'd  have  to 
go  back  to  the  antediluvian  concept  of  File 
Control  Blocks  after  the  File  Handle  func- 
tions were  introduced  into  DOS!  But.  as 
Mr.  Wormuth  indicates,  there’s  no  other 
way  to  change  the  volume  label  except  by 
going  to  the  trouble  of  directly  modifying 
disk  sectors. 


SHARE  YOUR  TURBO  POWER 

Tell  the  world  about  your  latest  Turbo  Pas- 
cal programming  and  applications  tips 
through  Turbo  Power  User,  and  weTI  pay 
you  $50  for  your  trouble,  plus  an  extra  $25 
if  you  submit  it  on  a disk.  If  you  do  send  a 
disk,  please  include  a printout  of  your  sub- 
mission to  ensure  against  damage  in  tran- 
sit. Mail  your  contributions  to  Turbo  Pow- 
er User,  PC  Magazine.  One  Park  Ave., 
New  York,  NY  10016. 


Neil  J.  Rubenking  is  a professional  Pascal 
programmer. 


Intr($21,  rega); 

IF  ((rega. ax  AND  $00FP}  * 0)  then  ( Found  volune  label  } 

BEGIN 

wrlteCCurrent  volume  label 

FOR  i $08  TO  $12  DO  Write (dta [i+l] ) i 

WriteLnC"'); 

WrlteC  Enter  new  label:  '); 

ReadLn(newlabel) } 

FOR  i 1 TO  11  DO  xf cb. f name2 (i J :■  newlabel(i]; 
rega. ax  $1700;  ( Rename  volume  label  ) 

rega.dx  0£8(xfcb); 

rega. da  Seg(xfcb}; 

Intr($21,  rega)! 

IF  ((rega. ax  AND  $00FF)  > 0)  THEN  HriteLn('New  volume  label  inatalled.') 
ELSE  writeLn( 'Error  in  volume  label.')) 

END 

ELSE  IF  ({rega. ax  AND  $00PF)  > $FF}  THEN  ( No  old  volume  label  } 

BEGIN 

WriteLnC Current  volume  haa  no  label.')} 

Write ('Enter  new  label:  ')} 

ReadLn (newlabel) ) 
xfcbinlt) 

FOR  i t«  1 TO  11  DO  xfcb.£name(i]  :■  newlabel[i]} 
rega. ax  :•  $1600}  ( Create  new  volume  label  ) 

rega.dx  <■  Ofa(x£cb)} 
rega. da  Seg(x£cb)} 

Intr($21,  rega)} 

IP  ((rega. ax  AND  $00FF)  - 0)  THEN 

WriteLnCNew  volume  label  installed.') 

ELSE  WriteLnC  Error.  Root  directory  ia  probably  £ull.')} 

WriteLnCAL  <■  '«  (rega. ax  AND  $00FF))} 

END 

ELSE  WtiteLn( 'Unknown  diak  error.')} 

END.  {Figurf6ends) 


C twr.Zan«<M>Sy«Mm* 


Without  Zenith's  Batteiyfowered  Hard  Drive  Laptop^ 
Something  Will  AKvays  Be  Holding  Vbu  Back. 


Zenith's  new  Z-183  laptop  has  a built-in  hard 
drive  powered  by  a rechargeable  battery.  So  you 
can  run  it  anywhere,  anytime.  But  don't  think  it's 
anyless  powerful.  TheZ-183  boasts  lOmegabytes 
of  hard  disk  storage.  640K  of  memory.  And  a 
3 14"  floppy  drive  which  can  run  most  PC/XT 


compatible  software.  What's  more,  it  feantres  our  top-rated, 
blue  supertwist  backlit  LCD  saeen.  For  more  information 
on  Zenith's  battery- 
powered  hard  drive,  call  ‘ 

1-800-842-9000  ext  1.  • " 

And  cut  the  cord. 


data 

systems 


THE  QUAUTY  GOES  M 8EFCIRE  THE  NAME  GOES  ON 
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SmtLING  sonant 

ln««lbB«fti  h i •Ufa 

KfTMUD  (mums 

■OKIANO 

iicsts6n 

soniwMf  *rsfA«CH  rccHwoiocr 

nv/SmarTpnnl 

CADMOMAMS 

^MfCAM  SMAU  tUSINtSS  SYSTfMS 


All  orders  shipped 
within  24  hours! 


miKIDIAN 

mtnosiiff 

1 •.TlP„l.  *VI 

fUNKSonmt^ 

son^ii 

PaafVtwOfh 
Ptin>WO>ll»  loMT 

cerrwmfmt 
CtNnAl  AOINT  SOnWAM 


torus 

So/lMMAf  6AOUP 


^oxofio  Xin 


SPtCiAl 


PLUS 

The  Hard  Card  20  Meg 


jAUlMACe 

MnWAM 

Mace  Utilities 


$10.00 


Plus  i"'  $650.00 


$57.00 


"•WPSogi'.Q 

SMNAKt 


MtCtOPAOSf 

OumM  m EgrtM 
DKtMOn  «>  the  Da«a>l 

F 1$  &rike  Eogl* 

$il«nl  Same* 

MFC»C^^ 

lra’n.r,y  C>'rA 

stXiOMAMOseHusrfii 

lypifag  lu'o. 


TIRMS: 

• No  surchorga  Viso  or  Moslarcord 

• Add  $2.00  for  C O.D. — All  C 0.0.  cosh  or  certified  check  only. 

• Prices  subject  to  change  without  notice. 

• Short  shipments  must  be  reported  to  us  within  24  hours  of  receipt 

• Non-defective  goods  must  be  returned  with  seals  mtoct  within  10  days  of  receipt 
for  full  refund 

• Shipping  costs  will  not  be  refunded 

• No  returns  accepted  without  RMA  e 

• No  returns  on  i>on-defective  hardware. 

' MarKsgemeni  reserves  the  nghl  to  charge  up  to  10%  restocking  fee 

• Shipping  chorge  $3  00  per  item  in  Californio,  $4  00  per  item  elsewhere  This 
does  not  apply  to  bulk  orders  Shipping  costs  for  hardware  items  will  be 
higher 

• Terms  extended  to  fortune  500  companies,  government  institutions,  schools  ond 
universities 


INQUIRIES. 


ORDER  ONLY: 


SIS  8«l  6096  600  225  S0S4 

6925  Conby  Streel,  Suite  #103,  Resecia,  Colifornio  91335 


Mocoge'  to  Work 

HARDWARE 


ruiio/s 
9oi  el 


CIRCLE  1790N  READER  SERVICE  CARD 


■ PAULSOMERSON 


USER-TO-USER 


Techniques  for  detecting  displays,  fixing  diskettes,  faster  file  scanning,  more  flexible  batch 
branching,  and  slicker  process  automation. 


MONITOR  sniitj:r 

One  of  ihe  biggest  pn)blems  I have  had  in 
managing  a Novell  network  is  mapping  the 
directories  containing  the  correct  video 
drivers  for  programs  like  Lotus's  I-2-J. 
The  users  on  my  network  might  be  on  a PC 
with  a color  card  and  then  might  switch  to 
a Hercules  card  a minute  later.  This  makes 
it  difficult  to  map  the  directories  contain- 
ing the  video  drivers,  based  on  which  user 
has  access  to  which  PC.  The  next  logical 
step  is  to  map  the  directory  containing  the 
video  drivers  based  on  the  video  adapter 
inside  the  PC  itself. 

The  MONCHECK. BAS  compiled 
BASIC  program  in  Figure  1 checks  for  the 
presence  of  a Compaq  graphics  adapter,  an 
Enhanced  Graphics  Adapter,  a Col- 
or/Graphics Adapter,  a Hercules  m(>no- 
chrome/graphics  adapter,  or  a mono- 
chrome adapter  (every  possible  video 
adapter  installed  on  our  Novell  SFT  Ad- 
vanccd/286  network ) . 

Alex  E.  Perez 

Miami,  Florida 

Mr.  Perez  s submission  contained  a com- 
plicated method  for  ,\electinfi  drivers,  at 
the  heart  of  which  m y/.v  a cascade  of  .state- 
ments: 


520  HON$b*HNO'' :GOTO  570 
530  MON$«'CPQ";GOTO  570 
540  MON$»"CLR":GOTO  570 
550  M0N$«'EGA'!G0T0  570 
560  HONS«"HRC" 

570  SHELL  "MAP  ■+COMMANDS+MONS+"  > NUL:* 
560  END 


Each  test  jumped  to  the  appropriate 
line  in  the  cascade  if  the  program 
found  an  EGA,  it  jumped  to  line  550). 


I Then  the  profiram  used  the  DOS  SHEIJ. 
■ command  to  fm.ss  the  appropriate  driver 
I c(Hle  to  the  NctWaa'  MAP  command.  It 
\ u.ses  the  QH2  COMMANDS  junction,  so 
don't  tiy  it  in  interpretive  BASIC. 

The  program  also  a.ssumes  that  certain 
I copyrifiht  me.s.sa)’e.s  will  he  at  certain  ab- 
I .solute  addre.s.ses.  This  is  not  the  case  with 
j nonstandard  video  boards,  and  even 
' mainstream  manufacturers  have  been 
known  to  move  or  chanfic  their  copyrifiht 
me.s.safic  locations  and  content,  to  the  ctm- 
.sternation  (fusers . 


Would  it  really  have  been  that  hard  for 
IBM  to  have  roped  off  one  memory  Uko- 
tion  for  monitor  type?  No.  Did  they?  What 
do  vou  think? 


SEVERELY  WARPED 
Recently  1 left  a box  of  diskettes  in  my  car 
and  had  them  ruined  by  the  heat.  The  jack- 
ets were  severely  warped,  and  the  diskettes 
could  not  be  read. 

Because  of  the  impt>rtance  of  the  infor- 
mation they  carried,  I tried  an  experiment. 
I slit  the  bottom  of  one  unusable  diskette 


100  'MONCKeCK.BAS  identifies  monitor  by  Alex  Perez 
110  CLS:LOCATE  1,1,0 
120  ' 

130  ' Check  if  Compaq  by  reading  "COMPAQ”  at  prFE:000A 
140  ' Then  check  if  this  CPU  has  an  EGA  adapter 
150  ■ 

160  DTSG»JiHFFFE:DTAS«"COMPAQ":DLC«fcHAsGOSUB  430 
170  IF  DTA$»DTARDS  THEN  CPU$="COMPAQ" 

160  ' 

190  ' Check  for  EGA  by  reading  "IBM"  at  C000:001E 
200  ' If  no  EGA  then  check  the  value  of  CPU$ 

210  ' IF  value  B "COMPAQ"  then  COMPAQ,  otherwise  keep  checking 
220  ' 

230  DTSG-irHC000:DTA$«*IBM":DLCeiHlE:GOSUB  430 
240  IF  DTA$«DTARDS  THEN  MON$‘=“n  EGA":GOTO  390 
250  IF  CPUS«"COMPAQ"  THEN  HON$*"COMPAQ" :GOTO  390 
260  ' 

270  ' Check  if  mono  or  color  by  reading  motherboard  switches 
260  ' If  mono  then  check  for  heresies  or  plain  monochrome 
290  ’ 

300  DEF  SEG«0:IF  (PEEK UH410} AND  C.H30}<>&H30  THEN  MON$-"  OGA"tGOTO  390 
310  ' 

320  ' Read  and  isolate  the  7th  bit  of  I/O  port  &H3BA 

330  ' If  it  changes  then  Hercules;  if  not  assume  plain  mono 

3 40  * 

350  A«(INP(6H3BA)AND  6HB0 ) :T-TIMER 

360  IF  T4l  s<  TIMER  THEN  MON$»"  Mono":GOTO  390  ELSE  B^ ( INP(6H3BA) AND  SK80) 
370  IF  BOA  THEN  MON$«*  Hercules " :GOTO  390  ELSE  360 
360  ' 

390  PRINT  "You  have  a";MON$sEND 
400  ' 

410  ' SUBROUTINE  FOR  READING  DATA  FROM  SYSTEM  ROM 

420  ' 

430  DTARD$B"*tDEF  SEG»DTSG:FOR  I-l  TO  LEN(DTA$) 

440  RD-PEEK(  (DLC-1}+I)  :OTARD$-DTARD$-fCHR$(RO} 

450  NEXT  I:DEF  SEGiRETURN 


Figure  1 : Profinini  that  detects  the  type  (f  monitor  heiiifi  u.sed. 
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Minimiie 

Turbo 

Pascal 

compile 

time. 

Dramaticall|r  reduce 
debugging  time. 

Tmark  allows  Turbo  Pascal 
to  continue  compiling 
without  returning  to  lino  1. 

Tmark  is  a utility  that  fixes  an 
annoying  limitation  of  Ibrbo  Pascal. 
Normally,  every  time  Hirbo  finds  an 
error  while  compiling,  it  must  start 
compiling  again  from  the  very  begin- 
ning. Tmark  changes  that.  It  allows 
Ibrbo  to  resume  compiling  from 
where  you  fixed  the  error,  not  back  at 
line  1. 

Tmark  runs  *Ibrbo  Pascal  as  a 
child  process.  This  allows  Tmark  to 
monitor  Ibrbo  as  it  compiles  your 
program.  When  Tmark  detects  that 
Ibrbo  is  about  to  issue  an  error  mes- 
sage, it  saves,  on  disk,  an  image  of  the 
memory  and  registers  used  by  Turbo 
Pascal  up  to  that  point.  Once  you  have 
fixed  the  error,  Tmark  will  restore 
Ibrbo  to  its  state  before  the  error  was 
found.  Turbo  will  then  resume  compil- 
ing—from  the  fix. 

Tmark  will  also  save  up  to  7 
images  at  designated  lines  in  a pro- 
gram. When  Turbo  encounters  a line 
which  begins  with  {TMARK},  Tmark 
will  save  an  image.  You  can  resume 
compilation  at  any  of  these  lines. 

Don't  lose  another  minute  of 
compiling  time,  order  Tmark  now! 

• Not  memory  resident 

• Does  not  lake  over  any  software 
interrupts.  If  Turbo  Pascal  runs  on 
your  system,  so  will  Tmark. 

• Not  copy  protected 


Tmark. 


Only  $80 

Visa/MC  accepted.  Add  S2  for  shipping 
in  US,  S5  overseas 


Tangent  Designs,  Im. 

(800)  356-2750  Oulside  Illinois 
(312)  295-0035 

Itirbo  PaKAl  is  a registered  trademark  of  Borland 
International.  Supports  lUrbo  versions  3.01  and 
above,  with  8087  or  BCD. 


PRODUCTIVITY 

■ USER-TO-USER 


n This  data  recovery 
solution  is  useful  when 
the  post  office  ships 
a disk  under  a box  of 
uranium  ingots. 


This  solution  has  been  around  for  years 
and  is  also  us^l  when  someone  sends  a 
disk  through  the  mail  and  the  post  office 
decides  to  ship  it  across  the  country  at  the 
bottom  of  a truckload  of  uranium  ingots.  In 
fact,  when  disks  go  bad,  we  save  the  jack- 
ets and  recycle  them  in  cases  like  this. 

Editor  Bill  Machrone  has  a magic 
touch  when  it  comes  to  frozen  diskettes, 
and  has  his  own  technique — he  grasps  the 
disk  by  the  corners  and  saws  the  sharp 
edges  of  the  disk  against  the  edge  of a desk. 


with  a razor  blade  and  very  carefully  re- 
moved the  magnetic  media.  After  repeat- 
ing this  process  with  a new  diskette,  I in- 
serted the  media  from  the  damaged  disk 
into  the  new  jacket.  I put  it  in  the  disk  drive 
and  it  worked.  I then  copied  the  contents  of 
the  damaged  disk  to  a new  one. 

I realize  that  if  1 had  been  more  careful, 
this  would  not  have  been  neces.sary,  but 
using  this  technique  I was  able  to  salvage 
all  but  one  file  on  the  10  damaged  dis- 
kettes. If  anyone  else  is  ever  careless  with 
his  diskettes,  this  technique  might  prevent 
a crisis. 


KICKING  THE  PIPE  HABIT 

Pipes  should  be  avoided  when  they  are  not 
needed  because  MS-DOS,  being  single- 
tasking, must  create  an  intermediate  disk 
file  to  pass  the  data  between  programs.  A 
pipe  can  add  substantially  to  the  execution 
time  of  a batch  file. 

For  example,  the  SCANBATS.BAT 
file  scanners  (Volume  6 Number  6)  could 
run  twice  as  fast  by  replacing  the  line 

TYPE  %1  I MORE 
with 

MORE  < %1 


John  C.  Peace  in  READ.BAT.  You  can  verify  this  by 

Spring  Valley,  California  mnning  the  old  set  of  batch  files  (SCAN- 

cem  scanbatl.bat 
echo  off 

for  %%f  in  (*.bat)  do  command  /c  readl  %%f 

rem  readl.bat 
echo  off 
els 

echo  %1 

type  %1  I more 
pause 


Figure  2:  Original  slow  batch-scanning  files  that  use  pipes. 


rem  scanbat2.bat 
echo  off 

for  %%f  in  (*.bat)  do  command  /c  read2  %%f 

rem  read2.bat 
echo  off 
els 

echo  %1 
more  <%1 

pause 

Figure  3:  Improved fast  batch-scanning  files  that  avoid  pipes. 
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SNFAK 

PREVIEW 


Laptop  Users: 

"This  thing  is  fabulous" 

John  C.  Dvorak* 


DU] 

BWX)KLYN 

BRIDGE 


We  couldn't  agree  more  with  John  Dvorak,  and  couldn't 
have  said  it  better;  “Buy  the  Brooklyn  Bridge  from  White 
Crane  Systems ....  It's  a combination  cable  and  software 
package  that  hooks  the  Toshiba  or  Zenith  (and  other  MS- 
DOS  laptops)  to  your  PC,  XT  or  AT  via  the  serial  port  and 
allows  you  full  access  to  all  the  disk  drives  of  both 
machines  for  effortless  file  transfer  (at  115K  bits  per 
second) ....  Installation  is  a snap,  ft  works  first  time  out. 
no  glitches.  It's  transparent.  It's  great.  And  since  it's 
priced  at  $129.95.  it  would  be  silly  to  buy  an  add-on  drive 
for  your  MS-DOS  laptop. 


"Call  the  company  at  (404)454-7911  or  write  them  at  White 
w H I T I c a A N I Systems,  6M9  ftachtree  Industrial  Boulevard  (Suite 
s T s T ( M s 151).  Norcross,  GA  30092.  My  highest  recommendation.” 


* Reprinted  from  PC  Magazine 
February  10. 1987 
Copyright  1987  Ziff 


SuilelSl 

Communications  Company 

6889  PeacMree  Ind 

Georgia 
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400  Plus  1C 


High  Perfomance 
Printed  Circuit 
Board  CAD 
for 


$975.00!! 


Ail  the  features  of  Engineering  Workstation  CAD,  on  XT,  AT  or  386  Personal 
Computers— and  at  an  affordable  price! 

• Inputs  from  FutureNet",  Orcaif*  ar>d  Schema”  and  others 

• Design-On-The-Fly  at  CRT  without  schematic  input 

• 1 mil  database,  32*  x 32"  area,  up  to  30  layers  & 250-400  IC's 

• Automaticar>dlnteractivePiac8mentaids,includingDynamicRubt>ert>anding, 
Connection  Length  Minimization  and  Auto  Part  Swapping 

• Interactive  Routing  on  any  grid  from  1 mil  upwards,  i.e..  S,  10, 15. 20. 25.  SO. 
etc. 

• Thru.  Blind  and  Buried  Vias  of  Standard  and  Micro  size. 

• True  width  tracks  and  pads  at  the  CRT. 

• FineLineOesign-2and3tracksbetweenlC's.TrackSegmentthickening.Angles 
at  90. 45  and  down  to  1 degree. 

• Auto  Routing  (optional)  • Air  Checking 

• 2-0  Documentation  capability  • TTUCMOS  Library  included 

• Full  SMD  and  Analog  Board  design  supported 


• Plotting  on  matrix  printer  and  ink  plotter  (Gerber  Optional) 
PADS-PCB  $975.00 
Addrfiona/  options  available 

Evaluation  Package  of  all  Software  on  3 Disks  with  Manual  $50.00 

CAD  Software,  Inc, 

P.O.  Box  1 142,  Littleton,  MA  01460  (617)  486-9521 


WEND/N^DOS 

WENDIN,  INC. 

P.O.  Box  3888 
Spokane,  WA  99220 
(509)  624-8088 
l.i$t  Price:  $99 
In  Short:  A multiuser,  multitasking 
MS-DOS  replacement  operating  sys- 
tem that  features  file  locking  and  file 
permissions  and  allows  the  user  to 
address  extended  memory. 

Slated  to  be  released  shortly, 
WENDIN-DOS  Uexpecied  to  become 
the  operating  system  standard  of  the 
future. 

WENDIN-DOS  is  a quantum  leap 
ahead  in  operating  system  technology 
for  desktop  computers,  it  supports 
PC-DOS  built-in  commands  and  then 
adds  new  ones  to  support  features  like 
multitasking,  file  protection,  and  com- 
mand language  extensions. 

WENDIN-DOS  can  be  booted 
from  a floppy  disk  or  a hard  disk,  and 
is  configured  with  the  CONFIG.SYS 
file,  just  like  PC-DOS.  Features  like 
swapping,  user  validation  with  pass- 
words. and  extra  terminals  can  be  en- 
abled with  commands  in  the  configur- 
ation file. 


WENDIN-DOS  allows  several 
people  to  use  a computer  at  the  same 
time.  Unlike  all  other  multiuser  oper- 
ating systems  for  personal  computers, 
you  don’t  have  to  pay  more  money  to 
add  more  users.  Just  connect  terminals 
to  your  computer  with  serial  cables  to 
your  RS-232  communications  boards 
(even  multiport  boards  are  supported). 

Wendin’s  powerful  operating  system 
kernel  can  also  perform  parallel  com- 
puting tasks  for  each  user.  For  exam- 
ple. payroll,  engineering  modeling, 
mailing  lists  printing,  and  database 
reorganization  can  all  be  run  in  the 
b^kground  while  you  work  in  the  fore- 
ground. As  such.  WENDIN-DOS  pro- 
vides true  concurrent  multitasking  and 
task  switching. 

I'ntil  the  final  product  is  released,  a 
“Sneak  Preview"  version  is  being  sold 
for  S20.  To  order,  call  (509)  624-80S8. 

Mention  where  you  saw  this  ad 
when  you  order,  and  receive  free  a 
high  quality  pen  and  pencil  set  in  a 
deluxe  gift  box.  compliments  of 
Wendin. 

WenOm  is  a registered  trademark  of 
Wendin,  Inc.  WENOIN-OOS  is  a trademark 
of  Wendin.  Inc  MS  is  a trademark  of 
Microsoft  PC-DOS  IS  a trademark  of  IBM 


COMING  SOON 
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C:DOS 

CsPOWERMENU 

C:DOS:HIDE 

C:POWERMENU:RUN 

C:HOW:EASY? 


F*owerMenu  lets  you  forget  the  system  and  get  down  to  business.  Its 
power  and  simplicity  make  it  ideal  in  any  environment,  from  single 
user  to  corporate  LAN  systems. 


Vby  get  more  of  what  you  bought  a 
computer  for  with  features  like: 

• Single-keystroke  program  access 
from  a simpte  menu 

• Unlimited  nested,  custom 
sub-menus 

• Compatible  with  Nosell,  XOM  & 
IBM  PC  Networks 

• Public  and  pnvaie  menus 

• Automatic  loading  of  programs  and 
datafiles 

• Key  macros  automaticalty  passed  to 
an  appiicahon  {after  itS  up 

and  njnning!) 

• Customized  operator  promfXs 

• Access  groups  and  access  levels 


• Password  protection 

• CipherMate  built  in  encryption/ 
decryption  program 

• Not  copy  protected 

In  addition  to  these  important 
features,  PowerMenu  offers: 

• Easy  in^llation  and  operation 

• Low  memory  overhead 

• Screen  blanking 

• Location-sensitive  Help 

• Single  key  DOS  editor 

• Graphics  capture 

• Complete  docurrtentation  for  users 
and  System  Manager 

• and  rriuch  more;  tricluding  FREE 
90  day  technical  support 


POWERMENU 


Get  the  power  todays  \bu  can  have  the  power  of  both  FN^werMenu 
and  CipherMate  today  for  only  $129  (we  even  pay  shipping). 

To  order  using  your  MasterCard  or  Visa,  phone  toll  free 


or  Mod  ch«di/fn.a  to: 


SoJiMate,  Inc. 


1-800-832-SOFT  lnFlonda:305.478.S103 


5849OkeechobeeBlvd.,Ste.201/WestRalmBeach,Florida33417 
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CIRCLE  740  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


■ USER-TO-USER 


BAT1.BAT  and  READ1.BAT)  in  Figure 
2,  and  then  the  new  (SCANBAT2.BAT 
and  READ2.BAT)  in  Figure  3.  Once 
you've  created  them,  type  SCANBATI 
and  SCANBAT2. 

Carl  Bergerson 

Irvine.  California 

This  not  only  speeds  things  up,  but  does 
away  with  those  odd  piping  artifacts  in  the 
directory  with  names  like  1 608091 F and 
1 6080924. 


FLEXIBLE  ERRORLEVEL 

Many  IX)S  2.0  or  later  users  are  familiar 
with  the  ability  to  branch  in  a batch  file 
based  on  an  IF  ERRORLEVEL  test.  The 
KEYPRESS.COM  program,  created  by 
the  KEYPRESS. BAS  file  in  Figure  4. 
makes  such  tests  flexible  and  easy.  The 
format  is 

KEYPRESS  |/i5f  of  valid  characters] 
where  [list  of  valid  characters]  is  a list  of 


one  or  more  displayable  characters  (op- 
tionally separated  by  one  or  more  spaces), 
for  example. 

KEYPRESS  a bed 

KEYPRESS  waits  for  the  user  to  press 


a key.  then  compares  that  key  with  the  list 
of  valid  characters.  If  it's  in  the  list,  KEY- 
PRESS returns  a DOS  exit  code  set  to  the 
index  of  the  character  pressed  in  the  list  of 
valid  characters;  if  it’s  not.  KEYPRESS 


100  ' PcogcajD  for  creating  KEYPRESS.COM  — Louis  J.  Cutrona,  Jr. 
110  CLS:PRINT  "Checking  DATA;  please  wait..." 

120  FOR  B=1  TO  6:FOR  C=1  TO  16:READ  A5:TTL=TTL+VAL ( "SH "+AS) : NEXT 
130  READ  S:IF  S-TTL  THEN  150 

140  PRINT  "DATA  ERROR  IN  LINE " ;B *10+190 ; " — REDO":END 
150  TTL-0! NEXT: RESTORE 

160  OPEN  "KEYPRESS.COM"  AS  II  LEN«1:FIELD  #1,1  AS  DS 
170  FOR  B=1  TO  6:F0R  C"1  TO  16:READ  AS 

180  LSET  D$=CHRS(VAL("iH"+AS))  :PUT  #1  :NEXT .-READ  DUMMYSiNEXT 
190  CLOSE:PRINT  "KEYPRESS.COM  CREATED" 

200  DATA  B4,07,CD,21,3C,00,75,0A,B4,07,CD,21,30,C0,B4,4C,1S33 
210  DATA  CD, 21, 3C, 41, 72, 06, 3C,5A, 77, 02, 04, 20, 88, C4, 86,20,1336 
220  DATA  30,D2,30,ED,8A,0E,80,00,E3,22,BE,81,00,AC,38,F0,1871 
230  DATA  75,06,E2,F9,30,D2,EB,14,3C,41,72,06,3C,5A,77,02,1627 
240  DATA  04,20,FE,C2,38,E0,74,04,E2,E3,30,D2,88,D0,B4,4C,2195 
250  DATA  CD, 21, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 238 


Figure  4:  KEYPRESS. BAS  program  to  create  KEYPRESS.COM  batch  file  branching  utility. 


u 


Why  you  should  buy  a mouse  with 
no  moving  p^s.  Now 


PC  Mouse 

state-of-the-art  optical  mouse. 


Advanced  optical  technology  gives  you  smooth  control,  digital  accuracy  and  the 
highest  software  functionality  available  in  a mouse.  The  new  PC  Mouse  from  Mouse 
Systems'"  is  completely  electronic  which  makes  it  extremely  reliable.  So  reliable  it’s  the 
only  mouse  with  a Lifetime  Warranty.* 

Simply  put,  it  has  no  moving  parts.  And  that  means  no  problems. 

Why  you  should  buy  the  New  PC  Mouse.  Now. 

Our  new  PC  Mouse  makes  even  the  b«st  software  better.  Even  easier  to  work  with. 
Even  quicker  to  get  around  in.  We  want  you  to  see  how  some  of  the  most  popular  mouse- 
driven  software  gives  top  performance  with  the  PC  Mouse.  So  for  a limit^  time,  you  can 
get  the  PC  Mouse  together  with  Reflex™  DESQview;™  Draftx™  or  First  Choice™  We’ve 
combined  each  program  with  a PC  Mouse  at  a price  that’s  just  too  good  to  pass  up. 

In  addition  to  this  specially-priced  software  plus  PC  Mouse  combination,  you  get 
Designer  Pop-up™  menus  free.  Designer  Pbp-ups  let  you  create  your  own  mouse-driven 
menus.  So,  the  PC  Mouse  works  with  any  software  program  written  for  use  with  a 
mouse.  And  quite  a few  which  aren’t. 

The  PC  Mouse  plugs  right  into  your  serial  port.  Or,  the  PC  Mouse  Bus  Plus  features 
a serial  add-on  board  with  two  additional  addresses,  which  gives  you  system  expan- 
sion beyond  COMl  and  COM2. 

Either  way,  you’re  getting  the  best  mouse  and  the  best  software. 

All,  at  the  best  price.  Now. 

CIRCLE  350  ON  READER  SERVICE  CARD 

* Limited  lifetime  wamitly  ippUes  to  hardware  producu  only.  Warranty  limited  to  North  America.  Contact  Mouse  Systems  for  details.  Mouse  Sys- 
tems and  Designer  Fte-up  are  uademarks  of  Mouse  Systems  Corp  Other  brand  or  product  names  are  Irademarlts  or  refilstered  trademarks  of  their 
respective  holders  ^ 1987  Mouse  Systems,  2600  San  Itamas  Bxpwy. . Santa  Clara.  CA  K06I 
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returns  an  exit  code  of  0.  So  if  the  batch  file 
included  the  line  in  the  example  and  the 
user  typed  in  a C,  KEYPRESS  would  re- 
port a 3,  since  c is  the  third  character  in  the 
list.  To  allow  greater  flexibility,  KEY- 
PRESS does  not  distinguish  between  up- 
per- and  lowercase  letters. 

A sample  batch  file  might  look  like  this: 

echo  off 
:query 

echo  Available  Programs; 

echo  a.  123 

echo  b.  dBase 

echo  Your  choice  (a/b)  ? 

KEYPRESS  a b 

if  errorlevel  2 goto  b 

if  errorlevel  1 goto  a 

echo  Invalid  reply,  try  again. 

goto  query 

:a 

123 

goto  exit 
:b 

dbase 

:exit 

Note  that  the  exit  codes  returned  by 


■ KEYPRESS  lets  users 
specify  different  menus 
of  responses  such  as  y n, 
1234,  1 W D (for  a menu 
of  1-2-3,  Wordstar,  and 
dBASE),  or  even  !@#$. 


KEYPRESS  must  be  checked  from  high- 
est to  lowest  (right  to  left  in  the  list  of  valid 
characters)  because  IF  ERRORLEVEL  n 
succeeds  if  the  exit  code  is  greater  than  or 
equal  ton. 

Louis  J.  Cutrona,  Jr. 

Ridgewood,  New  Jersey 


This  variation  on  the  GEJYES.COM  type 
of  ERRORLEVEL  code-setter  that  we’ve 
published  previously  is  noteworthy  be- 
cause it  lets  users  specify  different  menus 
of  responses  such  as  y n,  1234, 1 WD(for 
a menu  cf  1-2-3,  WordStar,  arul  dBASE), 
or  even  !@#$.  And  KEYPRESS  is  case  in- 
sensitive, which  eliminates  tedious  double 
testing. 


BETTERAUTOMATION 

Using  small  files  (like  one  containing  just  a 
Y and  a carriage  letum)  along  with  reflec- 
tion of  input  to  automate  certain  processes 
is  a good  idea.  However,  you  can  do  even 
better  using  pipes,  since  even  a 2-byte  file 
takes  up  a minimum  disk  allocation  of 
from  512  to  8K  bytes. 

If  you  wanted  to  delete  all  files  on  a disk 
with  a single  command,  rather  than  using 

ERASE  •.»  < Y.TXT 
(where  Y,TXT  is  a small  file  containing 


Why  you  should  buy  a new  program 
and  a new  PC  Mouse.  Now 


PFS:  First  Choice  ($199  Special  Offer. 

$338  Suggested  Retail  for  Program  and  PC  Mouse.) 
^The  top  selling  integrated  software  program 
combining  four  applications  used  most  frequentiy  in  your 
business— word  processing,  flie  management,  spreadsheet 
analysis  and  electronic  communications.  It’s  integrated  so 
you  can  switch  quickly  from  one  project  to  the  next. 

Drafix  ($299  Special  Offer. 

^ $454  Suggested  Retail  for  Program  and  PC  Mouse.) 

^ high  performance,  full-featured,  two  dimensional 

CAD  package.  All  of  the  drawing,  designing  and  editing  func- 
tions that  designers  demand  from  a serious  CAD  tool.  Easy  to 
use  screen  design  and  visual  user  interface. 


Reflex  from  Borland  ($169  Special  Offer. 

$308  Suggested  Retail  for  Program  and  PC  Mouse.) 

A relational  database  with  multiple  windows  giving 
youTnstant  graphic  analysis  of  your  data  with  five  views: 
form  view,  list  view,  graph  view,  crosstab  view  and  report 
view.  Easy  to  use.  Allows  you  to  view  data  from  other 
programs  like  Lotus  1-2-3?  dBASE*  or  PFS  File? 

DESQview  ($179  Special  Offer. 

$328  Suggested  Retail  for  Program  and  PC  Mouse.) 

5 A powerful  multi-window  software  integrator. 

GiveTyou  up  to  nine  programs  running  concurrently.  An  easy-to-use 
application  with  the  benefits  of  integration  such  as  data  transfer, 
windows  and  multi-tasking. 


rCaU  1-800-623-6189.  Or,  nil  out  this  coupon  and  send  to: 

Mouse  Systems,  Dept.  10, 2600San'IbfnasExpwy..SantaClan.CA  95061 


When  you  order,  please  ^lecify  either  the  serial  version  </  the  PC  Mouse, 
or,  for  120  more,  the  Bus  Plus  Version  whid)  contains  its  own  serial  card. 


I waitttoorderthla  software  and...  PCMoue  or  Bosnu 


□ First  Choke” 

□ Drafix" 

□ Reflex" 

□ DESQview" 


□ tl99  or  □ 1219 

□ 1299  or  □ 1319 

□ $169  or  □ $189 

□ $179  or  □ $199 


L 


Send  check  or  money  order  made  payable  to:  Mouse  Systems. 


The  best  mouse.  The  best  software.  The  best  price.  Now, 


Street  Address. 
Phone 


-City_ 

.Please  charge  my  □ VISA  □ M/C  Expiration. 


State 


PC_78ZJ 


Name  on  card: 


Sipature. 

Sub-total: 


Add  7k  sales  tax  If  a CA  residmt: 
Add  $6.50  shipping  & handling:. 
Tbtal  Amount:  $ 
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MULTITECH  900  ACCEL 

FULLY  IBM  AT  COMPATIBLE 

FEATURES 


• 6 MHz/10  MHz  Operation 

• 512K  RAM  Expandable  to  1MB 

• Also  runs  Xenix,  Unix.  Pick. 
Autocad  and  Network  Systems 

• Systems  are  fully  tested  and 
burned  in  for  48  hours 

• 80266  Microprocessor 

• MS  DOS  3.2  and  BASIC 

• 1.2MB  floppy  disk  drive 

• Hard  disk  and  floppy  disk 
controller 

• AT  style  keyboard 

• Battery  backup  clock/calendar 

• ROM  BIOS 


• Nationwide  one-year  limited 
warranty  serviced  by  TRW 

• OPTIONS 

• EGA  monitor  & EGA  card  $659 

• Softwhite  monitor  & card* '$219 

• 360K  floppy $ 99 

• 30MB/40MB  hard  diSk/$549/$649 

• Multifunction  0-1.5MB  EEMS  $219 

CHIPS 

• 64K/256K  RAM  Set $1309 

• 8087-2  PaXT  6MH2 $173 

• 80287-8  AT  8MH2 $325 

• 80287  10  AT/IOMHz $3M 


• Complete  documentation 

TRW  warrants  every  MULTiTECH  Proouct  to  Oe  fiee  trom  defects  ir  materials  and  workmarsfig 
lor  one  year  following  itie  date  of  shipping  Ounng  the  one  yea'  penoo  TRW  win  repair  or 
replace,  at  their  option,  any  detective  products  or  parts  at  no  additional  charge  you  can 
purchase  an  ON  SITE  SERVICE  CONTRACT  Irom  TRW  . 


Product 

Blitzes 


PCAM  8 MHZ  TURBO  SYSTEM 

• Fully  IBM  compatible  • One  360K  floppy  • 20MB  hard  disk  • 8088. 8 MHz  CPU  • 4.77/8  MHz 
selectable  • 640K  memory*  150  watt  power  supply  • AT  style  keyboard  • MS  DOS  32  • FCC 
class  ”B"  approved  • One  year  warranty 


Hardware 

Computers 

IBM 

PC  AT  256  Pam 

1 i Meg  ftopoy  ****$2395 
PS/2  Modal  30-002 
eaOK  2 72OKIiop0e$**S15B5 
PS/2  Model  30-021 

640K  1 3 S'  720K  drive 
20  MB  drive  ****$1429 

PS/2  Model  50-021 

10  MHi  80286.  1 Meg  Ram 
eipandaoie  to  7 Megs.  1 <4  MB 
SS'Onve  20  MB  Hard  Onv« 

*•••$3335 
IBM  mono  monitor  $240 
IBM  color  monitor  $420 

COMPAQ 

Deakpro  286 

12MHz $2395 

Deskpro  386 
40  MB.  16MHz  *$4900 
70  MB.  16MHz  *$5700 
130MB,  16MHz  $6900 
Portable  256K  *$1644 
Portable  III 
Model  20  640X  *$4400 
Model  40  64QX  *$4950 

OUR  380 
16  MHz  SYSTEM 
MULTITECH  1100 

Intel  80386  running  al  16  MHz 
32  Pit  address  artaSZ  Pit  data 
bus  1024K  on  board 

1 2 Meg  lioppy  drive 
Combtned  floppy  and  hard  disk 

Controller 

101  key  compatible  with  18M 
Enhanced 

196  watt  Power  Supply 
Hercules  compatible  Mono- 
chrome Graphics  card 

2 Serial  and  2 Parallel  ports 
Softwhite  high  resolution 

monitor 
With  a 

40  Meg  28  MS  Hard  Drive 

****$3650 

80  Meg  28  MS  Hard  Drive 

****$3999 

130  Meg  28  MS  Hard  Drive 

****$4359 


OUR  386  16 
EGA  COLOR 
SYSTEM 

Ttte  system  witn  an  EGx  card 
EGA  Higti  Resoiulion  Moniv 
W«h  one  40  Meg  28  MS  Hard  Onve 

•■••$4229 

Winone80Meg28MSHan3Dnve 

••••$4578 

win  (re  130  MS  26  MS  Ham  OtM 

*•••$4938 
AST  Modal  SO 

286  1 2 Dr^e  *••*$1587' 
Prsn  hjc  1 w/Scannei  *$7871 

L«|Abp 

Computer 

NEC 

Multlspeed  * * $1539 
TOSHIBA 
T 1J00-F  •*••  S1690 

T 3100 $2880 

External  5'A’*'*$399 
Modem  ***•$329 

Floppy  Drives 

FUJITSU  360K"  $79 

TOSHIBA 

ND040  360K  •‘•*$99 
3.5'  720K $129 

Hard  Disk 
Drives 

SEAGATE 

20MB  ST225  KIT  $359 
30MB  $7238  KIT  $399 
40MB  $7251  KIT  $649 
30MB  $74038  **$549 
40MB  $74051  *‘$649 
BOMB  $74096  **$999 


MINISCRIBE 

40MB  28MLS  (AT) 

♦ $611 


72MB  28MLS  (AT) 

♦ somner*  ••••••••  toon 

TOSHIBA 
MK  43  92MB  (AT) 

TSMlSrconlroHei  •••••  ^'^292 

MK  56  130MB  (AT) 

ZWlSrconiroW'  ••••• 

%l  cofttuer  'niMs  ante  1 ■,  ernes  arge' 

Golden  Bow  $99 

V rcaiun  Oekot  • rotmai  Sehwt't 

Tape  Backup 

ALLOY 

20/25MB  rerPConof/uBBSS 
40MB  fo<Pcnno<Ai  *$499 
BOMB  FornbxieiArrxTSTlB 

EVEREX 

20MB 

INT/E)a**$549/$669 

60MB 

INT/EXT  **  $749/$849 

Graphics 
Board 

HERCULES 

Graphics  4-  ***$179 
CLONE  Hercules  $94 
EVEREX  Edge  $239 
STB  Chauffer  HT  $199 

EGA  Graphics 

Card 

ATI 

EGA  WONDER  $259 

EGA  CCA  MBA  HEKUI.ES13ZCOL. 
ffi  TTl  KB  EGA  'WMev 

NEC 

QB-1 $359 

VIDEO  7 

Vega  Deluxe  *•*228 

Monochrome 
Monitor 

SAMSUNG 

SM12SSA  TTL  * $79 


AMDEK 

410A  137  ca****  $165 

Color  Monitor 

SAMSUNG 

14"  RGB  ••*•$299 

640  I 200 

EGA  Monitor 

NEC  Multisync  $559 

/Wt09<wtcnaM  eOO  ■ S60  WEMcHui 

dttDMr  dvivy  he  vim  3’ 

win  NEC  GB-f  ••  $899 
W1E  Vega  Deluxe  $849 
SONY  Muh/scan$599 

ikAMwtcnttw  SOOiSeO  DaWlcn  26 

TAXAN 

isame  as  JVC)  641 

Plotter 

HEWLETT 

PACKARD 

7475A $1599 

Draft  Pro  ••*•$4920 

Full  Screen 
Monitor 

MICRO  DISPLAY 

Gen/us  402  * $1295 

e-/>-  ■ IV  736>lOOePn«lE 
•Mti  control  or 

PRINCETON 

LM300  $1049 

M'ln  Otvpifr  Avi’  • iv  1200  ■ 
1664  p«i$  wini  comroset 

WYSE 

TOOfivnoo  •••••  $769 

won  grapnc  aio 

Printer 
Pot  Matrix 

NEC  24  WIRE 
P9XL  men"'  $1265 
P7  216  CPS  •••*••  $651 
P6  216  CPS $461 

CITIZEN 

120D  160  CPS*  **$189 
TRIBUTE  224  $699 


TOSHIBA  24  WIRE 
P321  SL  ****$535 
P341 $573 

l32coi/2l6mPS 

351C  Model  2 $1077 

1K  C«OQQ'HXVia2  CPS 

P351 $949 

13?  COI/30(V2S(V100CPS 

Printer— Laser 

HEWLETT 

PACKARD 

Laser  Jat 

Series  II $1899 

Gives  you  6 Pages  pei  iw 

QMS  Kiss 

Laser  Pr/nfer**$2495 

Scanner 

PRINCETON 

LS-300  $1046 

bosoioo  image  Scanntr  sum  OCR  Son- 
nan  ta-JN  AlkNis  you  lo  go  t<om 
Hpti  10  PC  wm  tart  gragim  one 
iraos 

HP  Scan  Jet  *$1295 


Modem 

us  ROBOTICS 

Direct  2400  /nt.  $179 
Courier  HST 
9600  Baud  •••*$699 
Direct  1200  fnt.  $109 
1200  Externar*$115 

Xt  MaBca  oionoes  me  most  advanced 

doll  communeaHns  oencos  « mt  Mho 

The  modems  ore  Auto  AjtMti/Auto  Oiai 
and  Hayes  compantie 

MIG  ENT 

Pocket  Modem  $169 

EVEREX/ 

HALF  CARD 

1200  INT  wHn  siXtyiarg  *$99 
2400  m win  sonrnri  $199 

Input  Devices 

Logic  Mouse  **'$99 

Bus  * Pant 


Microsoft  Mouse 

Pamtbrusn  A 

Snowpannei  Bus/So  $109/119 

Msmory 

Expansion 

MULTIFUNCTION 

P/S/C/G/OK  *•*•$89 
DISK  UO  ••••$89 

P/S/LC/G  -4-  FiDOPy  Contrglei 

ORCHID 

JET  386  Accaierator$963 

(Turn  ycur  286  mlD  a 38Gi 

Powr  Supply 

ISO  Watt  (XT) ' S79 

Software 

Business 
Software 

Aldus  Pagemaker 

dess  Wp  OuMstwig 

Carbon  Copy  * $110 
dBase  III  4-  •••*399 
DOS  3.1/3.2  $69/79 
Dow  Jones,  Market 
Analyzer  Plus  $267 
Mace  unities******  $59 
Managing  Your 

Money*** $115 

Microsoft  wneoM  $59 
Norton  uim«s  *•••  $59 
Paradox,  Ansa  $442 
Prodesign  11 2s  $173 
Turbo  C $59 

Ventura  Pub.  ••$535 
WordPerfects?  $217 
Word  Star 
Professional  * $251 

Net  Work 
Software 

dBase  III  IAN  •••  $629 
PFS  Professional 
Network  *•*  $299 
WordPerfect  lan$335 


ippcAinencan 

ssB=A 


1.800-654-5365 


InCACsN 
(714)  754-1154 


l^rms:  Orders  shigpBd  s«m  diy  on  al 
siocied  produos.  Wfe  accapl  Vksa.  Master- 
Card. ytk  Mra  on  Amo.  wfrt  transfats. 
iju^ifM  PO's  and  COtO-'i'  Al  products 
guarartaed  ID  be  Vie  latest  Yweion  »«ISile 
Only  facsory  ssaied  and  My  wBrranMd  pro- 
ductsslocfed  PC  American  extands  a y«ar 


bmitad  manutacturv's  warranty  to  be  free 
fitm  defects  In  matariib  and  votonanstvp. 
on  al  products.  ec«pl  lor  driws  wfto's 
wamnty  is  90  days.  Ratumad  Items  must 
be  ship^  prepaid  Bid  msurad.  and  must 
bear  a (MRA)  number  on  the  shippng  labal 
Prices  tn  subiect  to  change. 
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USER-TO-USER 


I 


just  Y and  a carriage  return),  use 
ECHO  Y I ERASE  * • 

However,  there's  a problem — the  LXDS 
3.  JT  ECHO  command  won't  send  just  a sin- 
gle carriage  return.  This  problem  is  solv- 
able because  the  MORE  command  places 
a carriage  return  at  the  very  beginning  of 
its  output.  So  to  mn  the  TIME  command 
and  send  it  a carriage  return  so  that  it  exits, 
just  u.se 

ECHO  read  this  one  I MORE  I TIME 

Since  TIME  exits  after  the  first  carriage  re- 
turn. the  message  in  echo  gets  sent  to  the 
bit  bucket. 

Barry  Simon 
Pasadena,  California 


■ Using  small  files 
along  with  redirection  of 
input  to  automate  certain 
processes  is  a good  idea. 
However,  you  can  do  even 
better  using  pipes. 


Thanks  to  the  several  dozen  readers  who 
sent  in  letters  reminding  us  that  it  was  in- 
deed more  efficient  to  pipe  a Y into  a com- 
mand needing  a Y or  N response.  The 
MORE  trick  makes  it  even  better,  but  it’s 
obviously  for  hard  disk  users  who  already 
have  MORE.COM  on  their  disk.  But  be 
careful  when  piping  a Y — the  "Are  you 
sure  (YIN)?"  confirmation  is  there  for  a 
reason. 

SHARE  YOUR  DISCOVERIES 

Tell  fellow  users  about  your  latest  discov- 
ery through  User-to-User,  and  we'll  pay 
you  between  $50  and  $300  if  published, 
plus  an  extra  $25  if  you  .submit  it  on  a disk. 

If  you  send  a disk,  please  include  a printout 
to  ensure  against  damage  in  transit.  Mail 
your  contributions  to  User-to-User.  PC 
Magazine.  One  Park  Avenue,  New  York, 
NY  10016.  ilg 

P C 


con  • nec  • tiv  • i • ty,  n. 

- the  condition  of  being  connected. 

Auto -T”' Switch 
Peripheral  Sharing  Device 


Auto-T 

tWiTCM 

— 

Connect  From  3 To  6 Computers  To  The  Same  Printer  Or  Plotter 

^0-537-5999  ext  309 


:NTEGRATeD 


^MARKETING  Ca)l  for  Local  Dealer  1031E.  Duane.  SteH 

c^fi  OEM  & Corporate  Irtqutnes  Sunnyvale.  CA  94066 

.’I  . Qpp  Welcome  (408)730-1112Te)exS100l8576 

Wr 


‘The  Interface  Specialist'' 

CIRCLE  493  ON  READER  SERVICE  CARD 


iNTEflFACE  TOOLS"* 


TgMm 


71 


data 

systems 


Z181 


Laptop  PC 
640K,  Dual  Floppy  Disk 


COMES  WITH 

ES^BJWordir 

E^BIBase' 


*1850 


00 


orion  science 

P.O.  Box  2055  Shawnee  Mission,  Kansas  66201 

(913)  894-4212 


division  of  Samark  Industries.  Inc. 
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CIRCLE  737  ON  READER  SERVICE  CARD 
■ JULY  1987 


NETWORK 


MEMBERS  FRY  WHOLESALE 
AND  GET  14-30  DAY 


America’s  Favorite 
Business  Software 

for  the  IBM  and  compatibles 

DBASE  III+  WORD(Ven.3.11) 

$295.00*  $385.00*  $180.50* 


a\V 

LOTUS  1-2-3 


(5.25”  fr  3.5”) 


Boriaad  Reflex 

$80.00* 

Borland  Turbo  Pascal  8087  & BCD  Ver  3.0 

53.00* 

Borland  SuperKey  or  Turbo  Graphics  Toolbox 

38.00* 

PCS  Fastback 

82.00* 

Lotus  HAL.  Report  Writer 

91.75* 

Microsoft  Quick  Basic  3 0 or  Windows 

55.08* 

Satcnilc  Software  Word  Perfect  4.2 

185.00* 

64K  IBM  ” 

MctnofY 
Ejqiansion  Kit 

iSOns/Set  of  9 


$7.75' 


Your  #1  Source  for  Chips 


64K  Mcmor>‘  Upgrade  Kris  (9  ChipsI 
2S6K  D\7iarruc  Ram  Chips 
128K  AT  Mother  Board  Chips 
Intel  BOB"^  SMhz  Co-Processor 
Intel  806^  8Mhe  Co-Proccsscr 
Intel  80287  8Mhc 


S7.75* 
ce.  2.»0* 
en.  3.90* 
lOS.OO* 
ISS.OO* 
23S.OO* 


All  Chips  are  Guaranteed  for  Life 


FREE  (800)  621-SAVE 


(Ordcr«*Mcmb«r*bip  and  AchdccI) 

In  minoU  can  (312)  280-0002 

Yonr  Membership  Validation  Ntunber  AC77 

\bu  can  validate  your  membership  number  and.  if  you 
wish,  place  your  first  money-saving  order  over  the  phone 
by  using  your  VISA,  MASTERCARD  or  AMERICAN  EXPRESS 

Our  kflowlcdgeabl*  tales  cotuoltanU  arc  oa  dety: 
MON.-FRI.  (CST) 


BUSINESS  SOFTWARE 

(FteMt  $2.M  tUppieg  aad  beadUag  for  each  IKU  ofdarad  (i«m  bi 

ANSA  Paradox 

Borland  SideKick  (UriProiected) 

Borland  Turbo  Basic.  Turbo  "C"  or  Eureka 

Brcafcthroagli  Software  Time  Line  2 0 
Broderbond  ForComm>.ni-Single  Author 
Central  Point  Copy  II  PC 

Contpalcr  Attoclalct  Supercalc  IV  or  Super  Project  Plus 

OAC  Easy  Accounting 

Delta  Direct  Access 

Enertronics  Energraphics  2 0 

Execntlvc  SYstemt  XTREE 

Ptuik  Software  Sideways 

Harvard  Presentation  Graphics 

Harvard  Total  Project  Manager  II 

Inlnlt  Quicken 

Lotus  Express.  Metro 

Meca  Managing  Your  Money  Ver  3 0 

MicroPro  Wordstar  Professional  Release  4 

MlcroKlm  RBase  5000 

MlcroRlm  R Base  Graphics 

Microsoft  C Compiler 

Mlgcnt  Ability  or  InHouse  Accountant 

Monogram  Dollars  and  Sense  w/Porecast 

Moltlmate  Advantage  or  Executive 

Multlmatc  Multimate  Latest  Version 

Nantncitet  Clipper  DBase  HI  Compiler 

Norton  Commander 

Norton  Norton  Utilities  4.0  (New  Version) 

Paperback  Software  VP  Planner.  VP  Expert.  VP  Info 

Paul  Mace  Mace  Utilities  4 0 

Software  Publishing  PFS:  First  Choice 

Software  Publishing  PFS  Professional  Wnte 

Symantec  OAA  Ver  2 0 

Zeros  Venrura  Desktop  Publishing 


«-) 


$375.00* 

45.00* 

54.00* 

210.00* 

103.25* 

18.50* 

255.00* 

38.00* 

48.25* 

275.00* 

27.50* 

34.00* 

209.00* 

345.50* 

30.00* 

CAU 

99.95* 

220.00* 

235.00* 

175.00* 

244.80* 

55.00* 

95.00* 

240.00* 

245.00* 

377.85* 

33.00* 

45.00* 

48.00* 

CAU 

95.00* 

103.49* 

215.00* 

560.00* 


8am-6pm 


PERSONAL  COMPUTER  NETWORK 

320  West  Ohio 

Chicago.  nUnois  60610-9934 


POK  CUSTOMB*  SEKVICB  AND  OKDBK  STATUS 
CAU.  (312)  280-1567 


"THE  PC  + ia 
well  built  and  has 
enough  company 
support  behind 
It  to  make  it  a very 
attractive  alternative  to  higher 
priced  competition.’' 


MAGAZINE 


PC  NETWORK  MEMBERSHIP  APPLICATION 

YES!  Please  enroll  me  as  a member  in  the  PC  NETWORK  ^ and 
send  my  catalog  featuring  thousands  of  computer  products,  all  at  , 
just  8%  above  DEALER  WHOLESALE  PRICES.  1 will  also  receive  [ 
THE  PRINTOUT",  a special  periodic  update  on  merchandise  at  i 
prices  BELOW  even  those  in  my  wholesale  catalog  and  all  the  other  [ 
exclusive,  money-saving  services  available  to  Members.  I am  , 
under  no  obligation  to  buy  anything.  Mycomplete  satisfaction  is  i 

guaranteed. 

Please  all  boxes  that  apply:  \ 

•Basic  Membership 
With  14  Days  Rental 

Business  Software  Rental  Library 
Games  Software  Rental  Library 

•SpecialV.l.R  Membership 


” THE's  bottom  line?  The  PC  + 
is  a highly  compatible  done 
worthy  of  eonaideration...’' 


PC  W#RLD  THE  PC 


With  30  Days  Rental 

BOTH  Business  and  Game 
Software  Rental  Libraries 
I ^ Bill  My  Credit  Card:  [ 'VISA 
Account  Number: 


1 Year 
$8  [ 
$25 
$10 
1 Year 
$15 


2 Year 

$15  n 

add'l-  per  year 
add  I.  per  year 

2 Year 
$25 


"...the  unit  became  the  preferred 
computer  in  our  ofRce,  which 
has  several  name  brands  as 
possible  alternatives.. 


100%  IBM  Compatible 
256K'w  360K  Drive.  Turbo 
Speed,  AT  Style  Keyboard 


CiHnpulcr  Dealer 


$444.00^ 


$30  I add'l.  per  year 
MasterCard  I American  Express 


Save  on  Famous  Name  Printers 

PRINTERS 


Exp.  Date: 


I ! Check  or  Money  Order  Enclosed  for  $ _ 
Name  


Address  . 
City  _ 


. State  . 


. Apt.  No 
. Zip  . 


Telephone:  ( 


). 


QtUra  AfSP-iO  leOCPS'BOCOLFric  + Trac 
OtlMo  MSP  I5  I60CPSyl32COUFnc  * Trsc 
CHiMfl  PrerrjKrr-JS  35CPS  DaisYwh‘>el  IS' 
Epton  EX-800  SOO'OOCPS  132COL  ParSer 
I EP*®*  3O0'60CPS  132C0L  Par'Set 

bPSeXM  FX-286E  Epton  FX-86E  160^35CPS  lO'Pat 
1 ^prpq/^nnrp^;  i o 2oo.4ocps  nlo 

LU  Epson  ^0-800  l80f6OCPS  W 24  Pm  Par  Ser 
■ Ep«>«  LO-l(XX}  I80-60CPS  15  Pin  Par 5ei 

Epaoa  LO-25O0  324l0aCPS24PmParSet 
Epton  lX-86  ]2a'l6CPS35  Par  wNLQ 


5259.00* 

360.00* 

440.00* 

362.00* 

489.00* 

299.00* 

420.00* 

429.00* 

609.00* 

869L00* 

179.00* 


My  Computer{s)  is:  I 3BM  I ilBM  XT  I IBM  AT 
I ! Apple  II  I 'Macintosh  Other 

Signature  . 


10  DAY  HARDWARE  RETURNS  • CAEALCX; 

(No  Questions  Asked.  If  \bu  Don't  Like  It.  Return  It)  (30.000  Items  Listed) 


PLUS  8%  OR  LESS 
SOFTWARE  RENTALS^ 


NETWORK 


GAMES  ft  EDUCATIONAL  SOFTWARE 

ActMsloa  Shanghai 

Bla*  Chip  Millionaire.  Oil  Baron  or  Tycoon 
Brodcrbond  The  Print  Shop 
Brodcrbvad  The  Print  Shop  Library.  Disk  I or  2 
Electronic  Arte  The  Chessmaster  2000 
Electronic  Arts  Starflight.  World  Tour  Golf 
Epv»  CrapHics  Scrapbook  Chapter  1.2  or  3 
Epyx  Destroyer 

Davidson  Math  Blaster  or  Word  Attack 
lafocom  Bureaucracy.  Hollywood  Hijinx 
InfoCon  Hitchhiker's  Guide.  Ballyhoo.  Fooblitsky.  or  Tnnity 
lafocom  Zork  Trilogy 

Learning  CompaaY  Reader  Rabbit  or  Writer  Rabbit 

Microprose  F-15  Strike  Eagle.  Silent  Service  or  Solo  Flight 

Microsoft  Flight  Simulator  Vers  2 

Mlndscape  Balance  of  Power  or  Crossword  Magic 

Scarborongh  MasterType 

Sierra  On-Line  Black  Cauldron 

Sierra  On-Line  King's  Quest  HI.  Space  Quest 

Simon  Sr  Schaster  Typing  Tutor  III 

Spectnun  Holobyte  CATO 

Spinnaker  Kidwnter.  Fraction  Fever 

Spinnaker  Typing  Made  Easy 

Springboard  Certificate  Maker.  The  Newsroom 

Springboard  Newsroom  Pro 

Snblogic  Jet 

Sablogic  Scenery  Disks  1-7.  Japan 


$22.20* 
32.00* 
30.00* 
19.50- 
26.97* 
32.97* 
14.00* 
22.00* 
26.00* 
22.00* 
20.00* 
39.95* 
21.25* 
16.50* 
27.54* 
27.00* 
23.97* 
21.25* 
26.50* 
26.25* 
21.00* 
20.97* 
27.50* 
31.75* 
64.50* 
27.50* 
ea.  12.00* 


Big  Values  on  Computer  Monitors 

! 


MornroKS 

Amdek  3I0A  Amber  TTL  Motutor 
Andcfc  Cofor  600  Hi  Res  RGB  Montlor 
Amdck  Color  722  Enhanced  EGA  Monitor 
Amdek  Color  725  13-  Ultra  Hi  Res 
INagMvox  13- Color  RGB  640x240  Monitor 
Bdagnsvox  J2"  TTl  Amber  Afonrfor 
BAagaavox  14' EGA  Monitor  w^lilt 
Magnavoa  l4  'Multi  Mode 
Prtaiceios  HX- 12  Color  RGB  Morutor 
Prtncctofl  HX-t2E  Hi  Res  RGB’EGA  Monitor 
PriiKctofl  Max-I2E  12' Amber  TTL 
$OBY  KV13II  J3"  rnnrtron  ^C6  W'TV  Tufief 
Taxan  635  Res  RGB  Monitor 
Taxaa  650  Hi  Res  RGB  720x400 
THK  ' 12'  Dual  Frequency  Amber  Monitor 


$13».00* 

365.00* 

449.00* 

479.00* 

275.00* 

65.00* 

435.00* 

469.00* 

366.00* 

445.00* 

136.00* 

415.00* 

459.20* 

470.00* 

65.00* 


I 


13" 

High  Res 
RGB 
Monitor 


NEC  Multisync  Monitor 

$530.00* 


THE 


Your  #1  Source  for  Add  In  Boards 

EGA  + 


$165.00* 


TM  - Regtstered  trademarks  of  Applc/AST/Compaq/EpsonrHaycsriBU/Miaosofl/K  Network 


tRBIIT  SBROkS  TOO  lUT — Members  are  eligible  to  join  the  NETVilORKS  Busmessarul  Game  Software 
Denial  Libranes  to  evaluaie  pioduos  for  a M 14  days  (Regular  Membership)  or  30  days  (VIP  Memb« 
‘Td  the  NETWORKS  rt  • ■ 


shie)  to  see  if  (hey 
software  rental  servtc 

iHtaa  la  IBM/AvpIandac. 

CAU  FOB  PKICING  ON  APPLE  PKODUCTS 


VIDEO  BOARDS 

An  EGA  Wonder 
Hcrcolas  Color  Card  w Parallel  Port 
Harcalca  Graphics  Card  Plus 
Kcrcoltt  InColor  Card 
Parsdlac  Modular  Graphics  Card 
Oaadram  Quad  EGA  * Short  Slot 
I KK  Color  Card  lOO^v  IBM  Compatible 
rHi;  ■ H720  Mono  Graphics  w Parallel  Port 
J00®o  Hercules  Compatible' 


250.00* 

$135.00* 

175.00* 

319.25* 

219.00* 

295.00* 

60.00* 

69.00* 


MULTIFUNCTION  CAKDS 

AST  Advantage  for  AT  w 12dK  $325.00* 

AST  Six  Pak  Plus  w 64k  139.00* 

Orchid  CorKfuesr  W'OK.  IS.  IP.  Clk  195.00* 

Orchid  riny  Turbo  286  345.00* 

THK  M«lUI/0  I'O Plus  Clone Ser  Par  Game  Clock  60.00* 
IHK  Malli  364  w Ok  Ser  Par  Game  ClkCal  67.00* 
IHK  2MB  RAMCard  lofus  ' Intel  Specs  wOk  99.00* 


The  Best  Buy  in  Modems 

100%  Hayes  Compatible 

THE”  1200  COMM 


$119.00*  $88.00* 


(For  the  IBM  'and  clones) 


Sin. 


IBM  “XT  BASE  SYSTEM 

25eK  Systcm/2  360K  Drives/KeYboard 


$925.00* 


IBM  “AT  BASE  SYSTEM 

256K/1  1.2MB  Floppy  Dr./Keyboard 


$2,204.00* 


ISM'^XT  286  System 
IBM  “XT  20MB  HO 


$2,100.00* 

$1,175.00* 


THE “ 20MB 
Hard  Disk 
SobsYstem 


$330.00* 


B»eraa  60UB  Hi  Ini  Streaming  Tap*  Backup 
lOaMga  Dual  20UB  Bemouhi  Box  wCnM 
tOaMfa  Dual  tOMB  SemouAi  Box  wOnH 
PC  Network  : Hi  360k  Ftoppy  Drive 
PC  Network  lOUB  M Hard  Disk  Kh 
PC  Network  30MB  AT  Iniemal  Hard  Disk 
PC  Network  30MB  Capacity  ' . Hi  Hard  Dsk 
w PU  CoTHredier 

PC  Network  lOMB  ■ . Hi  Ini  Streaming  Tape 
PC  Netarork  30MB  ' : Hi  Ini  Siieammg  Tape 
Taadea  20MB  Internal  Discard 
TSAC  I 2MB  Add  On  nofVY  for  the  IBM  AT 
THE  ’20MS  HD20MB  Tape  B4J Combo  ftf 
THK  '20MB  Hard  Disk  Card 


$735.00* 

3.190.00* 

1.710.00* 

75.00* 

3M.0O* 

445-00* 

425.00* 


MODEMS 

Anchor  Lrghtnmg-I  2400  Baud  '/>  Card 
Anchor  Lightning-I  2400  Baud  External 
Htfea  Smnrtmodem  2400  External 
Hayct  Smnrtmodcm  1200B  w/Smartcom  II 
VT  lOO  EmuJnior 

HtTM  Smartmodem  2400B  Internal 
Ml|«nl  Pocket  Modem 
Promethana  2400  Baud  Upgradable  Modem 
THK '2400  Comm  External  2400BPS 
THE  *2400  Comm  Internal  2400BPS 
U.S.  Robotica  Courier  2400BPS  External 
U.S.  Robotica  Password  1200BPS  External 


$262.00* 

309.00* 

525.00* 

315.00* 


470.00* 

179.00* 

329.90* 

220.00* 

197.00* 

345.00* 

160.00* 


CIRCLE  53S  ON  READER  SERVICE  CARD 


BOX  OF  50 


DS/DD 

■diskettes 

BW’ 


44 


ea. 


BOX  OF  10 


$7.95* 


NEWSLETTERS  * 24  HOUR  BULLETIN  BOARD  * SOFTWARE  RENTALS 


(Catalog  Price  Updates  and  Reviews) 


(10,000  Free  Programs  to  Download) 


(Over  1.000  Titles  in  our  Librarv) 


Introducing 

the  Hercules  InColor  Card. 

It  runs  mcrre  software  at  a higher  resolution 
than  any  other  color  graphics  card. 


he  Hercules*  InColor'“  Card  offers 
everything  you’d  expect  from  a 
high  resolution  color  graphics  card 
from  Hercules  — and  more. 

Compatibility:  The  InColor  Card  is 
compatible  with  the  thousands  of  pro- 
grams that  run  on  our  monochrome 
cards. 

Cdor:  The  InColor  Card  gives  color 
capability  to  Hercules-compatible 
software  like  1-2-3*  and  AutoCADr 
Resolvtkm:  The  InColor  Card’s  resolu- 
tion of  720x348  is  the  highest  of  any 
widely  supported  standard. 

RamFonL-  The  InColor  Card  has  our 
unique  RamFont  mode  — in  color. 

Better  graphics. 

Hercules  is  known  for  bringing  high 


The  InColor  Card’s  RamFont  mode  gives  Lotus  1-2-S 
a pop-up  graphics  window  and  lets  you  view  nearly 
twice  as  much  spreadsheet  data— all  in  full  color. 


resolution  monochrome  text  and 
graphics  to  programs  like  1-2-3*  and 
AutoCADf 

Now  the  InColor  Card  gives  you 
the  same  high  resolution  720x348 
graphics  in  up  to  16  colors  using  an 
IBM*  Enhanced  Color  Display,  multi- 
sync monitor,  or  eqvdvalent 

That’s  the  highest  resolution  of  any 
widely  supported  graphics  standard. 

And  no  other  color  graphics  card 
allows  you  to  move  back  and  forth 
between  color  and  monochrome  sys- 
tems viithout  changing  drivers. 

Runs  more  software. 

All  Hercules-compatible  text, 
graphics  and  RamFont  software  runs 
on  the  InColor  Card  in  black  and 
white,  or  at  least  two  colors. 

And  many  popular  programs  like 
1-2-3,  Symphonj^  AutoCAD  and 
Microsoft*  Windows  that  use  graphics 
or  RamFont,  run  in  full  color. 

More  powerful  RamFont. 

RamFont  is  a new  mode  developed 
by  Hercules  that  gives  your  software 
the  ability  to  display  multiple  fonts  at 
lightning  fast  speeds. 

RamFont  transforms  advanced 
word  processors  like  Microsoft  Word 
from  slow  to  text-mode  fast 

Tfechnical  word  processors  like 
Lotus  Manuscript™  use  RamFont 


to  display  onscreen  the  text  you  want 

to  print 

Even  1-2-3  uses  RamFont  to  almost 
double  the  size  of  the  spreadsheet 
picture. 

And  now,  with  the  InColor  Card, 
you  get  an  enhanced  RamFont  with 
3,072  programmable  characters  in  up 
to  16  colors. 

All  the  way  up  to  12,288  characters 
in  four  colors. 

With  the  InColor  Card’s  RamFont, 
no  program  should  run  out  of  speed, 
color  or  fonts  ever  again. 


AutoCAD  gets  the  same  high  resolution  720x3i8 
graphics  as  our  fiimous  monochrome  cards— only 
now  in  full  color  on  an  IBM  Enhanced  Color 
Display. 


What  the  InColor  Card 
could  mean  to  your  company. 

The  InColor  Card  allows  you  to  run 
a program  in  color,  and  then  move  to  a 
Hercules  Graphics  Card  Plus  and  i*un 
the  same  program  in  monochrome. 

Without  changing  drivers. 

Compatibility  between  the  InColor 
Card  and  our  monochrome  card  allows 
you  to  network  around  one  standard  — 
Hercules.  At  last  your  PCs  will  have 
compatible  grapWcs,  in  color  or  mono- 
chroma 

Remember,  only  the  InColor  Card 
has  color-to-monochrome 


Features  of  the  Hercules  InColor  Card 

• Hi-res  text  with  9x14  character  size  in  up 
to  16  colors  with  attributes 

• 720x348  Hercules  graphics  in  16  colors 
selected  from  64  color  palette 

• Special  RamFont  mode  displays  3,072  pro- 
grammable characters  in  16  colors  with 
attributes,  up  to  12,288  characters  in  4 colors 

• Runs  Hercules-compatible  graphics  soft- 
ware in  b&  w or  any  two  background  colors 

• Designed  for  use  with  the  IBM  Enhanced 
Color  Display,  multisync  monitors,  or 
equivalents 

• Software  diskette  includes  font  editor, 
sample  fonts,  and  Hercules  utilities 

• Parallel  printer  port 

• Two  year  warranty 


compatibility,  high  resolu- 
tion text  and  graphics, 
and  the  power  of  color 
RamFont 

Call  1-800-532-0600,  or 
1-800-323-0601  in  Canada, 
Ext  504  to  find  out  more 
on  how  the  Hercules 
InColor  Card  can 
improve  your  software. 


The  New  Hercules  InColor  Card. 


Hercules  Computerlhchnology,  2660  Ninth  St,  Berkeley,  CA94710Ph:  416  540'6000'I^lex:764063F^;  415  540-6621  IVademarka/Owner  Hercules,  InColor,  RunFont/Hercules;  Lotus,  1-2-3, 
Symphony,  Manuacript/Lotus;  Microsofl/MicroeoA;  AutoCAD/AutoDesk;  IBM/IBM 


CIRCLE  142  ON  READER  SERVICE  CARD 


DeAR  F?eAt>e$l: 

/ HA^e  Lost 

/viy  ZHiRt  G-eT-rrA/G 

Fa&uLus 


3^6  Co^puTeRz  For  you 


See  THe  {/ 


pi?  fee  s 


/4Vd  eMTe/?  /'Ay  ComtcST  7b 

pfc/c  AAe  A A/e'A-'  Su/T' 

('Vi?  CAvv  SuiT3  pLezz). 

— yot/R  Fr^NI> 
AaaTjV, 

You  listen  to  AMT  |r.! 

His  clone  suit  may  be  gone,  but  he  still  has  the  industry's 
hottest  values  in  personal  computers,  peripherals,  and 
accessories. 

Like  the  brand  new  AMT-386  and  AMT-386  TURBO, 

Big  Brother  never  delivered  this  kind  of  power  or  these  kinds 
of  prices 

These  sensational  systems  can  handle  a growing  list  of  over 
10,000  PC  DOS  and  MS  DOS  programs  with  a speed  and  flexibil- 
ity that's  downright  awesome. 

And  with  our  many  other  systems  and  options,  you  have 
literally  hundreds  (rf  configurations  to  choose  from,  TYuly,  AMT 
has  a system,  a price,  and  an  ownership  plan  for  everyone. 

That’s  why  our  customer  list  reads  like  a Who’s  Who  of 
businesses  in  America. 

So  let  AMT  jc  put  you  in  a 

’’fantastik’'  386  model  today  , 

(And  you  can  help  put  him  ;; 

in  a new  suit) 

amt-386" 

SHEER  DVNAMne 


$1999. 

Powerful  32-bit  Intel 
80386  CPU;  606  MH2  switchable  dock;  512  KB  of  32-bit  RAM  on  the 
motherboard;  socket  for  80387  math  co-processor;  floppy  and  hard 
disk  controllers;  1.2  MB  floppy  disk;  Phoenix  BIOS;  ei^t  expansion 
slots  (four  AT,  two  PC  and  two  32-bit  memory) ; RT-style  k^board; 
dock/calendar  with  battery  backup. 


"...  a 386-based  desktop 
computer  for  less  than 
S2,000" 

— Infowortd 
May  4, 1987 


amt-386  TURBO"  Incomparable  Intel 

SUPERSWIFT  ^386  CPU;  6/16  MHz  switchable 

dock;  “zero”  wait  state  in  a 64  KB 
m cache;  1MB  of  ram  expandable  to 

^ ^ ^ * 4 MB  on  the  motherboard;  socket  for 

80287  math  co-processor;  floppy  and  hard  disk  controUa';  1.2  MB 
floppy  disk;  AMI  ffiOS  (industry’s  most  compatible);  eight  expan- 
sion slots  (sbe  16-bit,  two  8-bit);  RT-style  keylxtard. 

AMT-286"'  Time-tested  Intel  80286  CPU; 

8/10  MHz  switchable  dock; 

640  KB  of  RAM  on  the 
motherboard;  Phoenix  BIOS; 
RT-style  keyboard. 


STRIPPED 

FORACnON 


$699. 


AMT-286  TURBO  ' HOTROD  AU  the  features  of 

the  stripped  down  AMT-286,  but  indudes  foster  8/12  MHz 


switchable  dock. 


AMTjr.™  GRAPHKS  SPECIAL  Includes  Video  7’s^^ 
CQQQ  DetuK  EGA,  with  640  x 480  resolution; 

mmonitor;  Intel  8088-2  CPU;  socket  for 
8087-2  math  co-processor;  4.77/8  MHz 
•swittiiable  dock;  640  KB  of  RAM  on  the 
niothetboard;  “zero”  wait  slate  on  mem- 
ory; floppy  disk  controller;  360  KB 
floppy  disk;  security  keylock;  RT-  or 
ATstyle  keyboard 


TRANS/PRO  7™  UKESTEAIING 

COOQ  Full-featured  transportable  package;  NEC 

j V2(E8  (or  Intel  8088-2)  CPU;  4.77/8  MHz 
switchal4edock;640KBofRAMonthe 
motherboard;  snap-on,  83-key  key- 
board,  with  soft-toudi  keys;  int^ral 
9-inch  monochrome  monitor;  8 full- 
length  expansion  slots;  tidy  39  pounds. 

LAP/PRO  10™  POWER  PORTABLE 

Ranks  with  most  advanced  lap  tops  on  the 
market;  16-bit  Intel  80186  CPU  running  at 
4.91  MHz;  640  KB  of  RAM:  two  5.25  inch 
3^  KB  floppy  disks;  int^ral,  back-lit  80  x 
25  blue  Super  TVvist  LCD  screen;  88-key 
enhanced  keyboard;  96-pin  expansion  port; 
serial,  parallel,  and  RGB  ports;  only  17  pounds 


LAP/PRO  11™  $2999.  Like  LAP/PRO 10  but  with 

one  5.25-indi,  360  KB  floppy  disk  and  one  20  MB  hard  disk! 

FREE  MYSTERY  SOFTWARE 

With  every  system  purchased,  r^ardless  of  price,  AMT  gives  you 
S200  worth  of  fiee  software  for  business  and  fun! 


BONUS  SOFTWARE  amt  gives  you  the  best  profes- 
sional-quality bundled  software  deal  in  town.  Here’s  how  it  works: 


TOUR  HARDWARE  PURCHASE 

COST  OF  EACH  BONUS 
SOFTWARE  PACKAGE 

Up  to  11,999 

J49.95 

12,000  to  14,999 

139.95 

15.000  or  over 

J29.95 

■ VP-GRAPHICS  by  Paperback  Software:  powerful,  sophisticated 
object-based  drawing,  charting,  and  presentation  graphics 
program.  Just  released. 

■ ABOVE  DISC  by  Tble-'toe  Wfest  Provides  access  to  8 MB  of 
simulated,  pagd  memory  via  virtual  storage.  "A  ’must’  for 
people  contemplating  using  EMS.  Itot  stuff" — PC  Magazine. 


AMT  offers  complete  service  for  its  personal 

r/iwV  computer  products  nationwide  throu^  TRW. 
Savioe  contracts  may  include  system  installa- 
tion and  extended  warranties.  And  our  own  AMT  Service  Hotline 
helps  keep  downtime  down. 

DO-IT-YOURSELF  AMT’s  simple,  flexible 
LEASING  leasing  plan  lets  you  pay  for  your  equipment  as 
you  use  it  No  money  down  and  low  montfily  payments,  libu  write 
your  own  terms. 

CONTACT  AMT  For  information  on  AMT  products, 
service,  or  leasing  plan  call:  Headquarters  (714)  731-6800 
Los  Angeles  (213)  477-6320  « San  Francisco  (415)  490-7967 
TWX  5106003265  AMT  USA  ■ FAX  (714)  731-0109 
TO  PLACE  AN  ORDER  CALL  (800)  338-7110 

Credit  Cards  Accepted  Sil 


CONTEST 


PICK  A NEW  SUIT  FOR  AMT  jr. 
And  Win  A Fiibulous 
LAP/PRO  1™  FWl-Ffeatured, 
Battery-Portable 
IBM-Compatible  Lap  Ibp  System 
CONTEST  RULES 


Now  that  AMT  jc  has  had  b give  Up  his  done  suit,  he  needs  to  help  him  select 
a new  outfit  is  how  you  can  help  him: 


1.  Describe  In  2$  words  or  less  the  kind  of  outfit 

think  would  be  appropriate  bt  AMT  jr 

2.  Send  your  description  together  with  the 
contest  r^istntion  bnn  below  to  AMT 
Form  must  be  filled  out  complelely 

3.  Ibu  must  be  at  least  18  )«ars  old 

4.  )bu  roust  be  a business  or  professiunii 
person,  or  an  employee  of  a business, 
goiemment  dvic.  or  non-proAi 
organization 

5.  Only  one  cniry  per  penon  is  allowed. 

6.  Registruion  must  be  submilted  on  ihe 
ortglnal  form  in  this  ad.  Facstmlles  and 


copies  cannot  be  accepted 

7.  Registration  must  be  submitted  before 
August  $1. 196?. 

8.  All  submissions  to  ihis  contest  become  the 
property  of  American  Micro  Ibchnology 
Corporation. 

9.  Winner  will  be  selecied  by  September  30, 1987. 

10.  The  winning  description  will  be  pubtisbed 
In  a future  ai  along  with  the  name  and 
organization  of  the  winner. 

11.  Employees  of  AMT  or  Its  disiribulors.  dealers, 
marketing  or  advertising  agents  are  exduded 
from  this  contest 


Bonus  softwsire  packages 

■ LE  MENU  by  Bartel  Software:  powerful,  menu-driven,  hard-disk 
manager;  offers  over  35  features.  “A  superior  front-end  to  DOS" 
—APUG  Tutorial.  “Extremely  easy  to  use" — Computers  Ibday. 

• POPUP  DESKSET  + by  Popular  Programs;  lull-function  calcula- 
101;  financial  calculator,  woid  prooessoi;  DOS,  calendar,  alarm 
dock,  voice,  telecom,  and  more.  “Editor's  choice" — PC  Magazine 
“Overall  best” — Software  Digest. 

• VP  PLANNER  by  Paperback  Software:  flexible,  versatile  spread- 
sheet calculator  “Bests  1-2-3  on  features " — PC  Magazine. 
“Pacesetter  of  the  year” — PC  Wbiid. 

• VIMNFO  by  Paperback  Software:  powerful,  high-speed  database 
manager,  with  built-in  compiler;  reads  and  writes  dBASE  files. 

“Has  a nice  blend  of  what  most  database  users  want”— Ztoia 
Based  Advisor. 

* Regisirred  mdemirlu 


— REGISTRATKXf  FORM  — — — 
Name 

Title 

Organization 

AfkIrRK 

City State Zip. 

Business  phone 

Am  NitfDlw 

Type  of  business  or  profession 


I have  a persona)  computer  yes  □ no  □ 

AMERICAN  MICRO 
TECHNOLOGY  CORPORATION 

14751  Franklin  Avenue,  Histin,  California  92680 


» AMT  AMT  286.  UfT  mNS/FSO  7 . LAP/FIO I . LAP/FBO  N ind  LAP/PW 11 IR  indmivlu  rf  AnxTKU  )«ao  ItdinohiKy 

—IBM.  IBM  PC  AT,  K DOS  IntmiaUorul  BuUneM  Hadtines  Corpontton;  USDOS:  MKrasnft.  Pboenu.  Phomu  Corpontton.  Inwl  tWtCorponuon.TtV  TRW  CorporMlon. 


CIRCLE  S07  ON  READER  SERVICE  CARD 


Jiist  Say  The  V\ford,  And  All  These 
Specialists^Adll  Be  Woridng 
FbrYou  “ 


You  can  put  a whole  team  of  specialists  to^  which  products' ;^'^ee4to  pufchg^or 
work  for  you  by  just  saying  "yes".  Because  your  business.  'i'  \)  ^ 

at  PC  Magazine,  the  most  hi^y  trained  There  isn't  a team  like  ours  anywhere. 

They  have^the  knowledge  and  resources 
to  help  you  minimize  the  risks  of  making 
a mistake  when  you're  deciding  which 
brand  or  model  your  company  will  buy. 
And  they'll  even  help  you  make  the  equip- 
ment you  already  own  more  productive. 

Every  issue  of  PC  Magazine  covers  new 
product  developments,  new  product 
trends,  new  technologies  and  even  new 
solutions  in  the  fast-paced  PC  market. 
With  a subscription  to  PC  Magazine,  you 


experts  work  around  the  clock  at  the  only 
independent  testing  laboratory  in  computer 
publishing:  PC  labs.  They  go  to  great 
lengths  to  help  you  keep  up  with  the  mind- 
boiling  array  of  new  PC  products  and 
new  technologies. 

Benchmark  tests  that  have  become 
the  industry  standard. 

PC  labs  maintains  the  latest  and  most 
sophisticated  testing  equipment  to  put  PC 
products  through  their  paces  so  that  our 


consulting  our  specialists  first.  Say  "yes" 
to  PC  Magazine  and  get  our  team  working 
for  you. 

Special  Introductory  Offer!  Sub- 
scribe to  PC  MAGAZINE  today  and 
save  up  to  62%  OFF  the  aimual  single- 
copy price! 

One  year  (22  issues)  only  $29.97. 

SAVE  54%! 

Two  years  (44  issues)  only  $49.97. 
SAVE62%! 


specialists  can  tell  you  exactly  what  you  can  have  the  advantage  of  keeping  constantly 
expect.  They  report  the  results  feature  by  in  touch  with  vital  information  you  can't 
feature  giving  you  accurate,  reliable  compar-  find  anywhere  else, 
ative  performance  evaluations  from  which  If  m^dng  the  right  buying  decision  is 
you  can  draw  your  own  conclusions  about  critical  to  you,  don't  make  a move  without 


on 

aimual  single-copy 
price  of  $64.90. 

For  fast  service 
call  1-800-852-5200 
ToU-Free. 


4ZI48 


0/s  ARCHITECTURE:  sink  with  UNIX  or  soar  with  QNX. 


If  the  sheer  weight  of  UNIX  brings 
the  PC  to  its  knees,  all 
applications  running  under  it  will 
suffer.  Conceived  more  than  a 
decade  and  a half  ago.  UNIX  is 
today  the  result  of  modifications, 
additions  and  patches  by 
hundreds  of  programmers. 

It  needs  the  resources  of 
at  least  an  AT. 

Compare  this  to  the  QNX  0/S. 
designed  by  a dedicated  team 
with  a common  purpose  and 
complete  understanding  of  both 
the  software  and  the 
environment  in  which  it  must 
run.  Having  elegantly  solved 
the  problem  of  inter-task 
communications.  QNX  is  more 
than  capable  of  both  networking 
and  real  time  performance 
- the  superior  choice  for 
process  control  and  office 
automation  systems. 

Quick  and  efficient  on  a PC.  QNX 
soars  on  an  AT.  QNX  occupies 
70K  (stand-alone  version)  to 
1 04K  (network  version)  of  ^stem 
memory  and  allows  40  tasks 
(programs)  and  up  to 
lOterminals  per  computer. 

QNX  modular  architecture 
facilitates  easy  adaptation 
and  extensions  by  software 
developers  for  specific 
requirements.  In  addition. 
PC-DOS  runs  as  a single-tasking 


guest  operating  system  under 
QNX.  With  the  DOS  Development 
system.  DOS  EXE  files  can  be 
developed  in  shorter  time 
than  under  DOS  itself. 
Communication  among  all  tasks 
is  via  “message-passing.”  Tasks 
anywhere  on  a network  of  up  to 
255  computers  communicate 
rapidly  and  transparently 
with  each  other. 

With  the  true  distributed 
processing  and  resource  sharing 
of  QNX.  all  the  resources  on  the 
network  are  available  to  any  user. 
Application  programs  and  data 
can  be  distributed  over  the 
network  without  having  to  go 
through  a central  file  server. 


Network  growth  is  fast  and 
simple.  If  your  disk  becomes 
a bottleneck,  add  a disk 
anywhere  on  the  network.  If 
your  needs  outgrow  your 
present  configuration.  Just  add 
terminals  and/or  computers 
as  required,  without  having  to 
re-write  programs  and  without 
system  degradation. 

If  you  would  like  to  know  the 
secret  of  the  QNX  architecture, 
please  give  us  a call.  We  invite 
End  Users.  VAR's.  OEM's  and 
Software  Developers  to  discover 
a whole  new  world  of 
computing  capabilities. 

Over  25.000  systems  have  been 
Installed  worldwide  since  1982. 


MuKi-UMr 

10  serial  terminals  per  PC,  AT. 

C Compiler 

Standard  Kernighan  and  Rrlchie. 

liikiiti-lktking 

40  (64)  tasks  per  PC  (AT). 

Flexibility 

Single  PC.  networked  PCb. 

Networking 

2.5  Megabft  token  mg. 

2SS  PC^  and ' or  ATIs  per  network 

10.000  tasks  per  network 

Thousands  of  usm  per  rtetwork 

Single  PC  with  lerminais. 

Networked  PCb  with  terminals 

No  central  servers.  Fun  stianng  of 
ctoks,  devices  and  CPUb 

RMiTime 

2.800  task  switches'sec  (AT) 

PCOOS 

PC-DOS  mnsasaOlXtask 

MMsoge 

Fast  mierta#  comtni.tfkc8tion  between 

Coat 

From  US  $450. 

PiMlng 

tasks  on  any  machine 

Runtime  pnctng  availabte 

Rjr  further  informaton  or  a free  demonstration  diskette, 
please  telephone  (613)  726-1893. 

The  only  multi-user,  multi-tasking, 
networking,  real-time  operating  system 
the  IBM  PC.  AT 
and  compatibles. 

By  Quantum  Software. 

uwii • tegwmnB  traMmaH of  «r  A T M Lte  iM  K. er.  >T M K DOS «•  nMnwi* <t  Carp 


Quantum  Software  Systems  Ltd..  Moodie  Drive  High  l^h  Park,  2tS  Stafford  Road.  Ottawa.  Ontario.  Canada  K2H  9C1 


CIRCLE  383  ON  READER  SERVICE  CARD 


You’re  not  getting  full  benefit  from  your 
LaserJet  or  Series  II  investment.  Because 
your  wordpiDcessing,  spreadsheet  and 
database  software  only  tap  a fraction  of  its 
full  potential,  But  POLARIS  programs 
provide  the  enhancements  you  need  to 
create  documents  that  look  as  professional 
as  their  contents.  Here's  how. 

Polaris  PrintMerge... 

is  the  general  purpose  program  for  memos 
and  letters,  reports  and  documents.  Do 
true  proportional  spacing  and  alignment 
of  text,  tables,  columns  with  arrycom- 
bimtion  of  old/new  soft  and  cartridge 
fonts.  Merge  text  with  screen  or  output 
graphics  fromarr)'  program  — draw  lines, 
boxes,  patterns —aatiftere.  It’s  the 
quick  easy  way  to  make  documents  look 
as  professional  as 
their  contents.  Tb 
bring  your 
LaserJet  — and 
your  investment 
— to  life. 


Polaris  Forms... 

is  a special  program  for  quickly,  easily 
creating  professional-quality  forms.  Mix 
and  position  any  combination  of  old/new 
cartridge  and  soft  fonts  anywhere.  Justih 
copy,  or  set  flush  left,  right,  or  centered  in 
any  width.  Draw  lines,  boxes,  patterns. 
Automatically  repeat  text,  lines,  graphics. 
Merge  graphics  and  text  from  other  pro- 
grams. Make  blank  or  completed,  single  or 
multiple  page  forms.  Even  have  automatic 
serialization,  date  or  time.  Unique  capa- 
bilities handle  current  and  future  ne^ 
without  the  time  and  expense  of  type- 
setters, graphic  designers. 


Draw  lines, 
boxes  & patterns 


Align  tables 
& columns 


Pictures 


Logos 
•Vlix  fonts 


Polaris  LabelMaker... 

makes  your  customer's first  impression  of 
package  and  envelope  labels  ^ great 
impression.  Quickly,  easily  create  any  style 
or  size  label  printable  by  a Laseijet.  Merge 
and  format  proportionMly  spaced  words, 
graphics,  lines, 
boxes,  bar 
codes  for  the 
master. 


LabeLMaker  automatically  posi- 
tions and  prints  multiple  copies.  Even 
include  serial  numbering.  Everything  you 
need — without  the  aggravation. 


CIRCLE  379  ON  READER  SERVICE  CARD 


Order  Direct  Today... 

to  make  sure  you  are  getting  the  full  benefit 
from  vour  LaserJet  or  Series  II  investment. 

800/338-5943 

(In  CA 800/231 -3551) 
for  IBM  PC.  XT,  AT  & 100%  compatibles. 
•Add  $6  shippings  handling.  30-day 
money  back  guarantee. 

Polaris  Ram-resident  PrintMerge  $149* 

Polaris  PrintMerge  forWordStar  3.3  & 4.0  $124* 
Polaris  Forms  $149* 

Polaris  LabelMaker  $124* 

Polaris  Lines 'Graphs  •Symbols  $75* 

Polaris  Font  Control  for  Word  & WordStar  2000 
(automatic  PRD  & PDF  table  generation)  $99* 

Polaris  ScanControl  $99* 

FKXARI5 

SOFTWARE 

613  West  Valley  Parkway,  Suite  #323 
Escondido,  California  92025 
619/743-7800 


P R ()  I)  U C T 1 V 1 T Y 


■ CHARLES  PETZOLD 


PC  TUTOR 


Handling  extended  keycodes  in  ANSI. SYS;  pouring  new  DOS  into  old  1-2-3  System  Disks; 
why  you  can’t  format  two  disks  simultaneously;  fixing  PRNSWAP.COM. 


EIVHANCED  KEYBOARD  CODES 

Following  the  examples  in  a previous  PC 
Tutor  (Volume  6 Number  3),  I have  rede- 
fined several  function  keys  on  my  key- 
board using  ANSI. SYS.  When  I tried  to 
find  the  scan  codes  for  the  FI  1 and  FI 2 
keys  on  the  AT’s  enhanced  keyboard, 
however,  I couldn't  get  them.  My  dealer 
queried  IBM  and  found  out  the  codes  were 
122  and  123,  but  these  still  don't  work. 

Is  there  a way  to  redefine  FI  1 and  FI  2? 

Jim  Kinney 

Western  Springs,  Illinois 

You  were  misinformed — the  codes  for  the 
Fit  arul  FI2  keys  are  actually  133  and 
134.  However,  don't  rush  off  and  try  them 
just  yet.  There's  a catch. 

When  IBM  designed  the  BIOS  support 
for  the  enhanced  keyboard,  they  added 
over  30  new  extended  keyboard  codes, 
starting  at  133.  However,  they  did  not 
make  these  keyboard  codes  available  to 
programs  through  the  normal  BIOS  key- 
board interface.  To  do  so  would  have  cre- 
ated incompatibilities  with  some  existing 
programs.  For  instance,  some  keyboard 
macro  programs  define  their  own  extend- 
ed keys  and  these  may  conflict  with  the  new 
IBM  codes. 

DOS  (and  most  programs)  get  key- 
board information  from  the  BIOS  through 
interrupt  I6h,  function  calls  0,  I,  arul  2. 
For  the  enhanced  keyboard,  IBM  defined 
new  function  calls  numbered  lOh,  llh, 
and  1 2h  that  duplicated 0, 1,  and2,  except 
that  the  new  calls  also  return  the  new  ex- 
tended keyboard  codes  in  addition  to  the 
old  ones. 


Figure  I shows  a DEBUG  script  for  a 
NEWKEYS.COM  program  you  can  create 
that  allows  DOS  access  to  the  new  codes 
and  thus  allows  you  to  use  these  new  keys 
with  ANSI. SYS.  You  can  create  NEW- 
KEYS.COM  by  typing  the  lines  shown  into 
a file  called  NEWKEYS.SCR.  (You  don't 
need  to  type  the  semicolons  or  the  com- 
ments that  follow  them.)  Then  execute 

DEBUG  <NEWKEYS.SCR 
This  creates  NEWKEYS.COM. 


NEWKEYS.COM  is  a terminate-and- 
stay-resident  program,  so  it  need  be  load- 
ed only  once  during  your  PC  session.  Like 
most  TSRs,  it  may  have  some  compatibility 
problems  with  other  programs.  If  every- 
thing seems  to  work  OK  once  you  load  it, 
then  you're  probably  in  good  shape. 

When  NEWKEYS  is  loaded,  you  can 
use  the  extra  keyboard  codes for  ANSI. SYS 
redefinitions.  The  new  codes  are  shown  in 
Figure  2.  (The  old  codes  can  be  obtained 
from  the  IBM  BASIC  manual.)  For  in- 


N NEWKEYS. COM 

A 

JMP 

013A 

/ 

Jmp  Initialize 

OW 

CMP 

0,0 

AH, 00 

# 

Newlntl6 : 

JZ 

0115 

; 

Jmp  GetKey 

CMP 

JZ 

AH,  01 

0121 

! 

Jmp  GetStatus 

CS: 

JMP 

FAR  [0102] 

# 

Jmp  01dlntl6 

MOV 

AH, 10 

r 

GetKey ; 

PUSHF 

CS: 

CALL 

FAR  [0102] 

f 

Call  Oldintie 

CALL 

0131 

i 

Call  FixUp 

IRET 

MOV 

AH, 11 

GetStatus : 

PUSHF 

CS: 

CALL 

FAR  [0102] 

• 

Call  Oldintie 

JZ 

012E 

Iconlirmes) 

Figure  1 : This  DEBUG  script  file  creates  a remain-resident  program  called  NEWKEYS.COM  that 
lets  DOS  use  the  new  keyboard  codes  defined for  the  IBM  enhanced  keyboard. 
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Boost 

cursor 

speed. 

Stop 

cursor 

run-on. 

With  all  the  recent  hoopla  over  performance, 
it's  ironk  that  two  of  the  PC's  ergonomk 
deficiencies  have  been  overlooked  — its  slow 
cursor,  and  the  tendency  of  the  cursor  to 
remain  in  motion  (run>on)  after  a cursor  key 
has  been  released.  Kinally,  the  solution  — 
Cruise  ControP^  from  Revolution  Software. 

Cruise  Control  is  a new  productivity  tool  for 
serious  PC  users.  It  boosts  cursor  speed, 
typically  by  3-5X.  It  eliminates  annoying 
cursor  run>on.  And  it  adds  hands-free 
cursor  navigation  to  any  applkalkm. 

If  you  use  1-2-3,  Symphonv,  dBASE,  Reflex, 
or  Paradox,  you  need  Cruise  Control's  Anti- 
skid Braking.  Here's  what  the  leader  of  one 
Lotus  users  group  said  about  Cruise  Control: 
"Oner  I used  it,  I wanted  it!  ExceUent  idea. 
Very  practical.  One  of  the  best  programs 
ever  sent  to  us  for  review!" 

If  you  use  Word  Perfect.  MS- Word,  Q&A, 
Dfeplay  Write.  MultiMate.  WordStar  2000, 
Framework.  PC-Wrile,  or  SideKick,  you 
need  Cruise  Control's  Screen  Runner,  the 
high-performance,  adjustable-speed  cursor. 

Cruise  Control's  namesake  feature  takes  the 
drudgery  out  of  paging  through  data  base 
records,  long  documents,  and  large 
spreadsheets.  It  lets  you  repeat  any  key  , 
hands-free  — at  the  speed  of  your  choke. 

And  there's  more.  A Chronometer  "types” 
the  lime  or  date  into  your  appikalion  at  the 
current  cursor  position.  The  keyboard- 
controlled  Screen  Dimmer  prot^s  vour 
privacy.  The  programmable  Auto-£>immer 
extends  the  life  of  your  display  screen. 
Compalibk  with  thousands  today's 
popuW  programs,  including  Lightning. 
SuperKey,  and  Ready!.  I'ses  only  3K  RAM. 
For  DOS  2.0  or  later.  Not  copy-protected. 

No  risk,  60-day  money-back  guarantee. 

Cruise 

Control 

Only  $39.95 

Call  now  to  order  bv  credit 
card  (VISA/MC7AX)- 

201-366-4445 

Or,  mail  $39.95  plus  $3.50 
shipping  and  handling  to: 

Revolution 

§(D)ffilwaiir®5  M(So 

715  Route  10  East  ■ RaiuMph.  NJ  07IU>9 
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stance,  the  ANSI  sequence  for  redefining 
the  FI  I key  to  do  a DIR  command  is 

<Eso>  [0:133;  "DIR"  ; 13p 


UPGRADING  A I-M  SYSTEM  DISK 

My  Release  1 A 1-2-3  diskette  has  the  DOS 
2,0  IBMBIO.COM,  IBMDOS.COM, 


and  COMMAND.COM  files  on  it. 

How  do  I change  these  three  files  to  the 
EXDS  3. 1 versions? 

Rogerio  Colonna 
Rio  de  Janeiro,  Brazil 

Maybe  it’s  time  for  another  Bronx  cheer 
for  copy  protection.  (All  together  now. ) 


CALL 

0131 

RETF 

0002 

CMP 

AL,E0 

JNZ 

0139 

SUB 

AL,AL 

CMP 

AL,01 

RET 

MOV 

AX, 3516 

INT 

21 

MOV 

[0102] ,BX 

MOV 

[0104] ,ES 

MOV 

DX,0106 

MOV 

AX, 2516 

INT 

21 

MOV 

DX,013A 

INT 

27 

R CX 

54 

W 

Q 


Call  FixUp 
FlxUp: 

Initialize: 

Get  Oldintie 
Save  it 

Set  Newintie 
Stay  Resident 

{Figure  I ends) 


Extended 

Code 

Key 

Extended 

Code 

Key 

133 

Fll 

149 

Ctrl  / 

13  4 

F12 

150 

Ctrl  * 

135 

Shift  Fll 

151 

Alt 

Home 

136 

Shift  F12 

152 

Alt 

Up-Arrow 

137 

Ctrl  Fll 

153 

Alt 

Page-Up 

138 

Ctrl  F12 

155 

Alt 

Left-Arrow 

139 

Alt  Fll 

157 

Alt 

Right-Arrow 

148 

Alt  F12 

159 

Alt 

End 

141 

Ctrl  Up-Arrow 

160 

Alt 

Down-Arrow 

142 

Ctrl  - 

161 

Alt 

Page-Down 

143 

Ctrl  5 

162 

Alt 

Insert 

144 

Ctrl  + 

163 

Alt 

Delete 

145 

Ctrl  Down-Arrow 

164 

Alt 

/ 

146 

Ctrl  Insert 

165 

Alt 

Tab 

147 

148 

Ctrl  Delete 

Ctrl  Tab 

166 

Alt 

Enter 

Figure  2:  IBM's  new  extended  keyboard  codes  for  the  enhanced  keyboard. 
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Borland’s  Turbo  Lightning  FREE 


D«dical«d 
FunctfonCofV 
fro/ keys. 


IbM  just  announced  their  new 
redesigned  "standard"  keytxjard  for  per- 
sonai  computers.  There's  oniy  one  probiem: 
it  won't  work  on  your  iBM  computer  if  it 
was  purchased  prior  to  June  1986  or  on  any 
PC  compatibie  purchased  at  any  time! 

Not  to  worry.  Our  new  Turbo-101  Enhanced 
Keyboard  gives  you  the  layout  and  en- 
hancements of  the  iBM  with  some  logicai 
improvements  (see  above  photo).  And  it 
works  on  your  existing  PC,  XT,  AT,  PCjr, 
AT&T,  Epson  and  virtually  all  compatibles! 

Get  Borland's  Turbo  Lightning  '• 

For  FREE! 

To  really  turbocharge 
your  pmductivity,  we  are 
including,  free-ol-charge, 

Borland's  red-hot  Turbo 
Lightning  software  with 
each  keyboard.  Now, 
when  using  SkJeKick,  WordPerfect,  Micro- 
soft Word,  1-2-3  or  most  popular  programs, 
our  Tuit)o-101  Keyboard  will  check  your 
spelling  as  you  gives  you  instant 
access  to  Random  House’s  80,000-word 
Concise  Dictionary  and  60,000-word 
Thesaurus  and  much,  much  more! 

's  good  enough  to  make 
programmers  and  users  cheer,  executtres 
of  Other  software  companies  weep,"  says 
Jhn  Seymour  of  PC  Week.  Sold  separately, 
1\irbo  Lightning  retails  for  f 99.951 


'CVt' 


datadesk 


7650  Haskell  Avenue 
Van  Nuys,  California  91406  (818)  780-1673 

TurM-tOl  ••  a iradamwk  ol  DaUOMk  Iniarnaltonal  Turbo  Lightning  a 
iradamadi  ol  Bodano  Intarnanonal  IBM  and  IBM  AT  art  fagiatarto  Iradt- 
madia  ol  Mltmaiional  Buaintas  Uachinta.  Me 

DEALERS  CIRCLE  140  ON  READER  SERVICE  CARD 
END  USERS  CIRCLE  141  ON  READER  SERVICE  CARD 


'Pnet  dote  rtoi  mcluda  aoaptor 
cabita  raquirod  by  ctrtain  contpai- 
ibtaa  • A iimitad  oittt— poet  tubttci 
to  changt  wnhoul  noiificaiion 


Isolated 
Escape  key. 


Switch* 
selectable 
compttibility 
with  IBM.  PC. 

XT.  AT  and  all 
compabblea. 
IBM's  now  En- 
hancodKey- 
txisfdnjns 
ontyonthw 
newXT8,ATs  ^ 
and  ignores 
their  instaUed 
base¥ehich 


Capa,  Mum  and 


Screw  Lock 


indicator  lights. 


IBM  has  no  lighta 


ontfMirXr. 


Separate 

dedicated 
Numeric  Pad 
with  enlarged 
Enferkey.  four 
AridunMIc 
Function  keys. 


Separate 
Cwaorand 
Screen  Control 


(800)  592-9602 


Enlarged 

ShUtkeya  . 


Extrs'Wide, 


The  Turbo-101  Is  the  best  data  entry  tool 
since  the  pencil! 

For  users  of  spreadsheets  like  1-2-3,  the 
Turbo-101 's  separate  cursor  controls  and 
numeric  keypad  makes  entering  numeric 
data  into  cells  and  moving  from  cell  to  cell 
as  natural  as  moving  your  fingers.  And  for 
word-processing,  the  'Selectrid  typewriter 
layout  makes  the  Turbo-101  as  easy  to 
use  as  a pencil:  and  with  the  extra  large 
Enter,  Shift  & Control  Keys,  you’ll  make  so 
few  mistakes,  you  won’t  even  need  an 
eraser! 


SPECIAL  OFFER! 

ONLY$T49.95*  FOR  BOTH 
KEYBOARD  & SOFTViARE 
Includes  30-day  money  back 
guarantee  and  2 year  full  warranty, 
% prove  that  we  don’t  Ignore  you 
or  your  pocketbook,  you  get  our 
Tbrbo-IOI  Enhanced  Keyboard  and 
Borland's  TUrbo  Lightning  lor  an 
astounding  $149.95.*  No.  you  didn’t 
read  It  wrong.  During  this  amazing 
Introductory  Offer  you  get  both 
keyboard  and  software  for  less 
than  most  software  programs 
by  themselvesi  Now,  if  you’re 
still  feeling  Ignored,  you  can 
always  do  what  you-know-who 
warrts  you  to  da . and  buy 
a new  computer  to  get  their 
kayboard! 


credit  card  orders  call 

(800)  826-5398 

in  CA  call 


Up  to  now.  DataDotk  Intomatlonal  may  be  one  of 
the  beat  kept  aecrets,  but  here’i  whafa  being  aaid 
aboul  our  Ural  ead-user  Kayboard/Borland 
aottware  bundle: 


’’ITbo  CdiN  Paass  Vp  a Deal? 
Department.  Talk  about  an 
aggretslfe  prodmetf" 

John  C.  Drorak, 

InfoWorld  Mar  96 
"Itsolres  all  of  the  problems 
exhibited  by  tbeir  regular 
PC/XT  keyboard.  ..II  s a 
great  bargain!" 

PC  Productivity  Digest 
May  96 

"DaiaDesk  Inti,  has  designed 
a sturdy  and  handsome  key- 
board tbai  bus  tactile  re- 
sponse...Is  the  hardware 
bargain  of  the  year"  says 
Charles  Humble.  Oregonian 
Jan  96 


"It's  a good  keyboard.  Good 
feel.-  tbe  keys  Imve  tactile 
feedback.  So  musk  at  all. 
This  Is  about  as  good  a key- 
board deal  du  you  're  likely 
toflnd...! have  absolutely  no 
besltailon  In  recommend- 
ing tbe  Model  PC9’’00." 
Jerry  Pournelle, 

Byte  Magazine  Sept.  96 
"This  keyboard  Is  neat  to 
type  on  and  feels  solid.  It 
bos  tactile  feedback  keys. . . / 
can  type  much  faster  on  It." 
Test  Drive  Scorecard; 
DataDesk-IOKey  7ironlcs-9 
Teleconnect  Magazine 
May  96 


IWoCfrt  and 
A/fkayafor 
ambidextrous 
access. 


Poeitive’4actile. 
finn*feel 
keys. 


pfobabfyin- 
cludesyou. 

Switch  allows  you 
to  swap  position  of 
Ctrl  and  Caps  lock. 

IBM  moved  CM  to 
bottom  row.  you  have 
rto  choice! 

for  the  10  million  PC  users  IBM  just  ignored! 


The  inpxjvements 


Introducing  the  new  12-MHz 
COMPAQ  DESKPRO  286: 
50%  faster,  100%  Compaq. 

You've  never  seen  this  much  performance  in  an 
80286-based  desktop.  Numerous  enhancements  to 
its  proven  technology  are  one  more  example  of 
how  Compaq  maintains  its  industry  leadership  by 
improving  and  innovating. 

Compaq  raised  the  standard  from  6-  to  8-MHz 
processing  speeds.  Now  we're  setting  the  pace  ageun 
with  12  MHz,  so  you  can  run  industry-standard 
software  up  to  50%  faster. 


And  so  you  won't  lose  compatibility,  we  pio- 
neered dual-speed  processing,  which  reduces  speed 
from  12  to  8 MHz  in  the  few  cases  it's  needed. 

Compaq  also  maintains  hardware  compatibility 
with  8-MHz  expansion  slots  that  let  you  use 
industry-standard  expansion  boards,  modems  and 
add-ons  without  sacrificing  your  12-MHz  speed. 

Hidden  assets 

While  many  manufacturers  cripple  high-speed 
processors  with  low-speed  RAM,  Compaq  gives 
you  up  to  2.1  Megabytes  of  12-MHz  RAM  on  the 
system  board  without  using  an  expansion  slot, 

8.1  Megabytes  using  only  three. 

Speed  is  also  boosted  by  high-performance  20-, 
40-  or  70-Megabyte  fixed  disk  drives  with  some  of 


areoutofaght 


The  new  12*MHz 
COMPAQ  DESKPRO  28&' 
Now  the  best  is  better. 


the  industry's  fastest  access  times.  And  to  protect 
data,  we  offer  an  internal  40-Megabyte  fbted  disk 
drive  backup  system,  another  iimovation. 

Uncompromising  vision 

The  COMPAQ  DESKPRO  286  gives  you  better 
display  options  than  any  other  PC  in  its  class. 

The  COMPAQ  Dual-Mode  Monitor  displays  both 
high-resolution  text  and  graphics.  And  the  COMPAQ 
Color  Monitor  and  COMPAQ  Enhanced  Color 
Graphics  Board  support  EGA  and  CGA  standards, 
displaying  16  colors  at  once  from  a palette  of  64. 

You  get  more  expandability  too— with  seven 
available  full-height  expansion  slots  and  room  for 
four  internal  half-height  storage  devices,  including 
1.2-Megabyte  or  360-Kbyte  diskette  drives. 


See  for  yourself 

Our  improvements  may  be  hidden,  but  they're 
clearly  apparent  in  superior  performance.  That's 
why  the  most  demanding  users  prefer  Compaq. 
And  why  we  can  offer  a full-year  limited  warranty. 

Seeing  is  believing.  For  the  location  of  your 
nearest  Authorized  COMPAQ  Computer  Dealer,  or 
for  a free  brochure,  call  1-800-231-0900,  operator 
20.  In  Canada,  416-^9-8741,  operator  20. 

©1987 O^mpaq  Computer  Corporation,  all  rights  reserved. 

comPAo: 

It  simply  works  better 


PRODUCTIVITY 
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Now  that  we  feel  better,  let’s  solve  the 
problem. 

The  normal  way  to  upgrade  a bootable 
disk  to  a new  DOS  version  is  to  use  the  SYS 
command.  The  SYS  command  tranters  the 


lBMBlO.COM  and  lBMDOS.COM  files 
to  the  old  disk.  The  regular  COPY  com- 
mand is  then  used  to  copy  the  new  ver- 
sion’s COMMAND.COM  to  the  old  sys- 
tem disk.  (The  IBMBIO  and  IBMDOS files 


will  not  be  visible  when  you  do  a normal 
DIR  command  because  they  are  hidden 
files,  but  you  can  see  them  if  you  do  a 
CHKDSK  with  a IV parameter.) 

The  tiny  512-byte  boot  record  on  the 
disk  has  an  important  job.  It  must  read 
IBMBIO  and  IBMDOS  from  the  disk  and 
load  them  into  memory.  It’s  handicapped 
greatly  because  IBMBIO  and  IBMDOS 
know  all  about  using  files  and  the  disk,  but 
the  boot  record  can’t  use  them  because  the 
ftles  aren’t  in  memory  yet.  The  reason  we 
ccdl  this  process  a ' ’boot’  ’ is  because £>OS 
is  essentially  pulling  itself  up  try  its  boot- 
straps. 

Because  of  this  handicap,  the  boot  re- 
cord requires  that  IBMB10.COM  and 
IBMDOS.COM  be  the  first  two  directory 
entries,  and  that  IBMBIO  .COM  be  at  the 
beginning  of  the  disk  data  area  in  contigu- 
ous sectors.  (The  IBMDOS.COM  can  be 
anywhere  on  the  disk.) 

So  here’s  the  problem:  DOS  has  grown 
so  much  that  diskettes  prepared  for  earlier 
DOS  versions  do  not  have  enough  room 
for  the  newerlBMBIO.COM  files.  Specifi- 
cally. the  1-2-3  (lA)  disk  from  Lotus  has 
1920  bytes  allocated  for  IBMBIO.COM 
and  6400  bytes  for  IBMDOS.COM.  The 
PC-DOS  3.1  IBMBIO  file  is  9564  bytes. 
For PC-DOS  3.2,  it’s  up  to  16,368  bytes. 

What  you  have  to  do  is  temporarily  get 
rid  of  the  file  that  prevents  IBMBIO.COM 
from  being  stored  in  contiguous  sectors.  In 
the  case  of  the  Release  lA  1-2-3  system 
disk,  this  file  is  the  first  one  you  see  when 
you  do  a DIR  command:  123.EXE.  First, 
use  the  COPY  command  to  copy  123. EXE 
to  another  diskette.  Next  (assuming  you 
have  the  DOS  disk  in  drive  A:  and  the 
I -2-3  System  Disk  in  drive  B:,  and  drive  A: 
is  the  default),  execute  the  following  com- 
mands: 

DEL  B: 123. EXE 

SYS  B: 

COPY  COMMAND.COM  B: 

Now  copy  the  1 23. EXE file  back  to  the  Sys- 
tem Disk.  (You  could  even  copy  it  from  the 
backup  copy  of  the  System  Disk  if  you 
wanted.) 

The  copy  protection  used  in  1-2-3  (I A) 
is  pretty  innocuous,  so  you  can  safely  copy 
files  to  other  diskettes  and  then  copy  them 
back.  Other  copy-protected  software  may 
require  that  all  the  files  be  in  certain  sec- 


Pick  the  Better  Fit., 


y6V 


FLOPPY  DISK. 

Fills  time  between  coffee 
breaks. 

Makes  hard  disk  seem  fast. 
Your  computer  appears  busy 


(even  if  you  aren’t!). 

I 

...for  YOUR  demanding  tasks. 
SURPRISE!  Neither  is  memory  mapped , 
so  (hey  don’t  affect  your  precious  Main 
Memory.  Both  retain  data  indefinitely  - 
even  with  the  computer  turned  off. 

THE  SEMIDISK  SOLUTION.  You 
could  invest  in  a series  of  “upgrades” 
that  turn  out  to  be  expensive  band-aids 
without  solving  your  real  problem.  Even 
“Accelerator”  and  ‘Turbo”  boards  do  lit- 
tle to  speed  up  disk-bound  computers.  If 
your  applications  spend  too  much  time 
reading  and  writing  to  disk  (and  whose 
don’t?),  you  won’t  want  to  settle  for  any- 
thing less  than  a SemiDisk  disk  emulator. 
The  SemiDisk  comes  in  512K  and  2Mb 
capacity.  Add  more  boards  to  make  up  to 
an  8 Megabyte  SemiDrive! 

SPEED  THAT’S  COMPATIBLE.  PC. 
XT  or  AT,  if  you  need  speed,  the 


SEMIDISK 
Disk  Emulator. 

Gets  that  job  done  NOW. 

Makes  hard  disk  seem  slow. 
Maximizes  productivity, 
databases  to  compilers. 

SemiDisk  has  it.  How  fast?  Recent  bench 
marks  show  the  SemiDisk  is  from  2 to  5 
times  faster  than  hard  disks,  and  from 
25%  faster  (writing)  to  several  times  fas- 
ter (random  reads)  than  VDISK  and  other 
RAMdisk  software  that  gc^le  up  your 
main  memory. 

MEMORY  THAT’S  STORAGE.  Our 
small  external  power  supply,  with  battery 
backup,  keeps  data  intact  through  your 
longest  vacation  or  even  a seven-hour 
power  failure! 

512K  2Mbyte 

IBM,  PC,  XT.  AT  $495  $795 
Battery  Backup  $130  $130 

Someday  you*ll  get  a SemiDisk. 

Until  then,  youMl  just  have  to.. .wait. 

SemiDisk 

1 1080  S.W.  Allen  B I vd  . Beaverton.  Oregon  97005  (503)626-3104 
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PROTEa 
YOUR  COPIES 
OF  PC 
MAGAZINE 


Moke  your  collection  of  PC  Magazine 
a handsome  addition  to  your  office  or 
home— one/ protect  and  organize  your 
copies  for  easy  reference! 

PC  Magazine  Binders  and  Gjses  ore 
mode  of  durable,  luxury-look  leather- 
ette over  quality  binder  board.  Custom 
designed  for  PC Magazine,  every 
order  receives  FREE  transfer  foil  to 
mark  dates  and  volume  numbers. 

FORMS!  SERVICE  CALL 
IDU-FREE  1.800-972-5858 

MAGAZINE  MNDERS 


Hold  your 
issues  on 
individual 
snop-on 
rods.  $9.95 
eoch;3for 
$2795;  6 for  $52.95 


OPEN 

BACK 

CASES 


ISHP/ 

e.$795 


Store  your  copies  for 
individuol  reference.  . 
eoch;  3 for  $21.95;  6 for  $39.95. 


K MAGAZINE 


499  Eost  Erie  Avenue  * Philodelphio,  PA  19134 

Please  send  □ Binders  □ Gises  Quantity 

Payment  enclosed  $ * Add  $1  per  cose/ 

binder  for  postoge  & handling.  (Outside  USA,  odd  $2.50 
per  CQse/binder  ordered,  US  currency  only.) 


Charge  my; 

0 Amex  Visa 

□ MC  (Minimum  order  $15.) 

Card  No. 

AAr./Mn./M5. 

Hnw  Print  he  NoRie 

Address 

No  f 0.  la  Niimbw  PIcoM 

Gty 

Stnte 

Tin 

* PA  residents  odd  6%  soles  fox. 

Gerifech 


COMPAQ  ALL  MODELS  SCALL 

BM  ALL  MODELS  SCALL 

ITTXTRAXP  SCALL 

EXTRA20R  SCALL 

NCnPCS'PCS  SCALL 

NEC 

MULTtSPEED  LAPTOP  $1379 

APCfll  SCALL 

POWERMATEI  ...  H202C  . SCALL 

20MB.  MULTISYNC.  KEYBO 
POWERMATEII  H501C  SCALL 

40MB.  MULTISYNC.  KEYBO 
PANASONK 

SR  PARTNER lOMB 
BUSINESS  PARTNER 
FX-600-fl 
FX-60020M8 
SHARP  PORTABLE 
TOSHBA 

T1100  + SUPERTWIST 
T3100PLUS 

8PBtRYIT44MB  EXPANDED 
WYSEPC1400 

6068.  &40K.  20M6 
PC2200-20 
80286. 640K.  20Me 

ZEMTH 

ZF-181-92 
Zf-1591DR 
ZF-248 


SI  439 

$769 

$1149 

SCALL 

$1645 

SCALL 

$2695 

$1459 

SI  799 


• SCALL 
SCALL 
SCALL 


LASS  PRINTERS 

tcwinr  PACKARD 

LASERJET  II  . 
OKOATALasedinee 
QMS  KISS 

PSJH/PSJETPLUS. 

QUADLA8B) 


DOT  MAX/LETTER  QUALITY 

BRQTHBl 

HR-204tR-35  $359  769 

M1409/M1509  $329  369 

M1709 SCALL 

B>$0N 

FX-85 $339  FX-86e  $359 

FX-286e  . $499  U-86  $219 

LQ-800  $499  LQ-1000  $699 

EX-800 $429  EX-1000  ..  $575 

FUJITSU 

DX2100/2200 $396/450 

0L2400'OL2600C  $639  1049 

teas 

P660  $459  P760  . $649 

P560XL  . .$969  P960XL...  .SCALL 

3550  $779  CPO'7  SCALL 

OMOAIA 

ML192+ $359  ML193 $535 

ML292  $530  ML293  $675 

MNASONC 

KXP-IO8O1  S229  KXP-IO9I1  $295 

KXP-3131  . .$289  KXP-1592  $469 


321 SL  NEW  $549 

351  P/S  MODEL  2 $999 

ALPS2100  $1175 


ASHTON-IKTE  DBase  lll-^ $409 

FRAMEWORK  II $409 

COPY  II  PC  $29 

MCROPRO  Wordstar  Propak  $239 

Wordstar  2000  $259 

MULTIMATE  $229 

SSI  WordPerfect  4 1 . $225 

PR  Professional  Senes  . SCALL 

NTERNATIONAL  MQ.  WaCOME 

401-732-5518 


HARD  WSXS I TAPE  BACKUP 


SEAGATE  INTERNAL  HARO  DISKS 
ST225(20MB)WD/ctr.  . 
ST238  30MB)WWO  ctr 
ST251  |40MBiflorAT  . 


ST4096(80MB)forAT 
40M8MT  made  for  Alloy 
MAXTOR  1140(120MB)  . . 
PRiAM60MBtorAT 
130MBforAT 
MNSGRBE  6085  70MB 
MCR0P0US60MB  . 
RWMTAPE  BACKUPS 

tOMBintext 

20MBInt/ext. 

40MBint/ext. 

ARCHIVE  60MB  Tape 

EVBIEX  60MB  Tape 
PLUSHAROCAR020  40 
CMS  20MB  DRIVECARD 
30M6DRIVECAR0 


$359 
$429 
$599 
$989 
$399 
$2599 
$899 
$2199 
$889 
$899 

$349  425 
$475/529 
$589'649 

$669 

$710 

$599/929 

$399 

$499 


PLOTTERS  & MinZHIS 


HEWLETT  PACKARD 
7440ACOLORPRO 
7475A6Pen  Plotter 
7550A8PenPtolter 
7570AOR/^PRO 
7580B  Drafting  Plotter 
CALCOMP 
CTCO  DIGITIZERS 
MD7-1212 
OP5-243a 
0P5-3648 


HOUSTON  MSTRUMENTS 

OMP-41  42 

$2499 

DMP-51 52 

$3569 

DMP-51'52MP 

$4039 

DMP-56A56MP 

$44955349 

DMP-29 

$1750 

HnACHi 

HOG-0812 

$559 

HDG-1111C 

$499 

HOG-1217  12*17 

$1039 

HDG-1515B 

$1199 

NKJNE  PLOHER 

LP3700  3700MP 

SCALL 

LP4000  4000MP 

SCALL 

KURTA0NE200PPI 

$609 

SUMMA6RAPHCS 

SUMMASKETCH  12.. 

12  $429 

MM18I2  12*18 

$699 

ROLAND 

oxY-esoseo 

$1009  1299 

OXY-885S90 

$1309  1739 

MONITORS  & TERMINALS 

AMDEK310A'410 

,.$139/169 

MITSUBISHI 

1409C  . . CGA  . 

$319 

1410C  EGA  . 

$439 

IS- Models 

. SCALL 

NEC  MULTISYNC 

$559 

PG8MAX-12/HX-12E  . . 

$175/509 

SAMSUNG  ORTORCH 

GREEN'AMBERHL 

$109 

S0NV1302-1311  

$619/459 

THOMPSON  EGA  MONITOR 

SCALL 

WYSE 

WY-30-60 

$299/429 

WY-85 

$489 

WY-530  

$179 

WY.700 

S749 

NOVBi 

ARCNET  86  Starter  Kit 

ARCNET  286  Starter  Kit 
CORVUSSUserStaner  . .. 

ETHERNET  286  Starter 

SFT  LEVEL  Iw/KEYCARO 
SFT  LEVEL  II  W'KEYCARO 
ACTIVE  HUB  for  ARCNET 
AOIC  532  TAPE  BACKUP 
ASYNC COMM  SERVER. 
SNA  GATEWAY 


$1789 

$2499 

$949 

..$3519 

$2119 

$2829 

$499 

$2590 

..$1299 

$2869 


GENTECH  386 

80386. 16MHZ.  1MB 
RAM  exp  to  16MB 
1.2MB  DRIVE  . $2999 

GENTECH  286 

80286,  8MHZ.  1MB  RAM 
1.2MB  DRIVE  $999 

GENTECH  286-10 

80286.10  MHZ.  1MB  RAM 

1.2MB  DRIVE $1049 

GENTECH  TURBO 

6088.640K,1DR.  $495 

rrri 


VIDEO  BOARDS 

HBICUiS  GRAPHICS  PLUS 
HB1C.  GRAPHIC  COMPATIBLE 
KSIEPICEGA 
SMART  EGA 
NEC  6B-1  VIDEO 
PRRAOtSE 

AUTOSWITCH  350  480 
KA  made  for  PARADISE  . 
QUAORAM 
QUAOEGA'PROSYNC 
TECMAR  EGA  MASTER 
EGA(640X480)  made 

for  VEGA  

VBtTCQM 

H-16E/M-16 

AID  ZUCKn  COLOR  CARO 

MULTTUNCTION  CARO 

AST  SIX  PACK  PLUS 
DCAIRMA 
NTa ABOVEBOARD 
ATMULTIF  UP  TO  3MB 

ORCHD  TURBO  EGA 

THESYS6PAK 

ATDZUCXERMEM  BD 

MODEMS 

EVERCOM  1200  2400 

HIVES  120012006  

SAMSUNG 

1200 EXT.  W.SOFTWARE 
1200INTWSOFTWARE,.. 
U.S.  ROBOTICS 

1200  2400  DIRECT 

MEMORY  UPGRADES  1-9 

64KSet $19 

128KSet  $49 

256KSet $39 

8087-3 $119 

8087-2 $159 

80287 $189 


$189 
$79 
$245 
$269 
$369 

SCALL 

..$240 

$309379 

$289 

$225 

$1142/2299 


$159 
$729 
SCALL 
. $145 

$629 
. $75 

. . $79 

$109209 
..  SCALL 


10  + 
$16 
$45 
$35 
$109 
$149 
$179 


ACCESSORIES 


SURGE  FDOTECTORS 

0N6IMRD  8 outlet  $22 

CURTIS  Diamond  Ruby  $33/57 

NETWORK  Wiretree/Plus  S39'55 

KDISM6T0N  Masieroiece  $95 

COMPUTER  ACCESSORES  SCALL 

DATASHBDSeS/SlOO  $59/69 

EMBGENCY  POWER  SYSTEMS 

DATASHBI)  TURBO  350 $509 

SOU  Mini  SPS-400  . $599 

TRPPBJTEBC-450-FC  $419 

2-Way/3-W8y  Switchbox  $49'80 

DISKS  3.S'D$DD  $.25' DSOD  OSW 


3M  $29  00  $13  00  $29  00 

MAXBI  25  00  11.00  25  00 

GOIOSIAR  19  00  9 00  17  00 

sm  19  00  9.00  17  00 

BUU  065 

DCIOOe  1700 

DC2(I00  2700 

0C800A  29  00 


CUSTOMER  SERVICE 


401-732-5556 


800-843-4302 

217  Sreadwey,  Suite  81$,  NY,  NY  1M07 
VISA,  MC  Accepted.  COO  add  2%  Corpo- 
rate PO  add  3%.  Minimum  PO  $500  Prices 
subject  to  change  Return  auihoruation  re- 
quired for  defective  merchandise  Ail  re- 
turned rran-defective  merchandise  subject 
to  20%  restocking  charge 
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P R O D U C I I V I T Y 


■ PC  TUTOR 


tors.  This  technique  will  not  work  with 
those  disks.  If  you  want  to  experiment,  you 
should  first  get  one  of  those  programs  that 
successfully  copy  copy-protected  disks  \ 
(Copy  II  PC  is  the  best  known)  so  you  can 
make  your  modifications  on  a copy  instead 
of  an  original.  i 

DUAL  FORMATS  j 

I’ve  been  trying — not  very  successful- 
ly— to  write  a program  that  would  mn  two  I 
versions  of  FORMAT.  There  are  situa-  ' 
tions  where  I have  to  format  about  a hun-  j 
dred  diskettes  in  a row,  and  what  I'd  really  ' 
like  to  do  is  format  diskettes  in  both  the  A: 
and  B;  drives  simultaneously.  Such  a utili- 
ty would  certainly  save  me  lots  of  time.  Is 
it  possible? 

Edward  Pattillo 

Westminster,  California  j 

It  might  be  possible  to  format  two  diskettes  \ 
at  once,  but  it  would  take  twice  as  long. 
You're  encountering  a hardware  restric- 
tion: both  diskettes  are  attached  to  the 
same  diskette  controller,  arul  the  diskette 
controller  can  control  only  one  diskette  at 
a time. 


CORRECTION 

A priming  error  cut  short  several  lines  of 
the  program  for  toggling  between  LPT! 
and  LPT2  in  “Swapping  Printers,"  Vol-  \ 
ume  6 Number  9.  The  correct  entries  in 
DEBUG  should  he: 

N PRNSWAP.COM 
A 

POP  DS 
MOV  AX, [408] 

XCHG  AX. [40A) 

MOV  [408] , AX 
INT  20 

R CX 
D 
W 
Q 

Include  the  blank  line  indicated. 


ASK  THE  TUTOR 

The  PC  Tutor  solves  practical  problems 
and  explains  points  of  general  interest.  To 
see  your  questions  answered  here,  drop  a 
line  to  PC  Tutor,  PC  Magazine.  One  Park  1 
Avenue,  New  York,  NY  I00I6.  Sffi  ' 
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SPEED  UP  YOUR  COMPUTER! 


SAVE  & LOAD  123  FILES  IN  1/2  THE  TIME. 

Increase  the  speed  of  your  programs  by  as 
much  as  2*5  times.  FLASH  will  make  programs 
that  go  to  disk  operate  taster!  FLASH  will  make 
word  processors,  accounting  programs,  data- 


base proorams.  & spreadsheets  operate  at  top 
speeds!  FLASH  is  the  fastest  & most  versatile 
program  of  its  kind.  At  nght  is  a list  of  compar- 
ison of  FLASH  to  Lightning  features. 

FREE  OFFER: 

FLASH  RAM-DISK  & FLASH  KEYS 

When  you  buy  FLASH  you  get  our  new  prod- 
ucts FLASH  RAM^DISK  & FLASH  KEYSUeB. 
FLASH  RAM-DISK  uses  memory  only  when 
needed  and  frees  up  the  memory  when  the 
RAM-DISK  files  are  deleted.  FLASH  KEYS 
speeds  up  your  cursor  for  scrollino  & editing. 
These  programs  normally  sell  for  $29.95  each. 


FEATURES 


Speeds  up  disk  access 
Can  utilize  above  board  type  memory 
Can  utilize  AT  EXTENDED  memory 
Can  utilize  up  to  3 Megabytes  ol  RAM 
Can  butter  up  to  26  device  drivers 
Optional  Track  Read  & Write  (Speeds  123) 
Glue  tiles  into  butter 

No  learning  curve  everytime  system  boots 

Over  30  commands 

Less  than  S70 

Printer  Spooler  Interface 

RAM  DISK  Interface 


FLASH  matches  or  out  performs  LIGHTNING 
GUARANTEED! 


Reg.  price ,J8ilr95r 

Limited  time S69.95 


BACK-TO-DOS  $49.95  NEW! 


Back-To-Dos  allows  you  to  interrupt  the  program  you  are  working  on.  go  to  DOS.  do  ANY  DOS 
command  or  run  ANY  other  program  regardless  of  size,  then  return  back  to  your  original  program 
exactly  where  you  left  oil  screen  and  all! 


> Imagine  DOS  at  your  finger  lips 

> Imagine  ONLY  15K  of  RAM  needed  lor  this 
' Imagine  -Being  in  word  processing 

-Going  to  DOS 
—Formatting  a disk 
—Going  back  to  word  processing 
-Saving  your  file 


• Imagine  —Being  in  a spreadsheet 

—Going  to  DOS 

—Running  your  database  program 
-Returning  back  to  spreadsheet 

• Works  when  screen  in  graphics  mode  loo 


SPOOL-MASTER  5.0  $49.95  NEW! 


SPEED  UP  YOUR  PRINTER 

• No  more  waiting  for  your  printer 

• • Automatically  allocates  RAM  when  printing 

• • Automatically  frees  up  RAM  when  done 


► True  RAM  spooler 

» Allows  muftiple  copies 

> Status  shows  how  many  pages  left  and 

how  much  time  left  printing 


• Handles  single  sheet  forms 

• Can  be  un-installed  at  ANY  time 

• • Finally  a RAM  spooler  that  doesn't  use 

ANY  RAM  wtwn  it  is  not  printing 

• Many  keyboard  commands  to  control 

spooler 

* When  used  in  conjunction  with  FLASH 


SUPER-ED  3.15  $49.95  NEW! 


THE  ULTIMATE  DBASE  PROGRAM  EDITOR 


* Edit  Dbase  program  files  with  Wordstar  like 

commands 

* Configurable  keystroke  commands 

* Edit  2 files  at  once  & copy  blocks  between 

them 

* Extensive  search  & replace  options 

* Execute  any  DOS  command  from  within  the 

editor 


» Keyboard  macros 

> Print  parts  of  a file 

» Super  Fast  Full  screen  editing 
» Shows  Num-lock  & Key-caps  status 

► Go  to  specific  line  number 
» Merge  2 files  together 


oB' 


peB' 


SPECIAL  PACKAGE  OFFER: 

$150.00 

Y Gives  you  over  $280.00  worth  ol  soltware! 

> • FLASH  • BACK-TO-DOS 

• FLASH  KEYS  <f 

/ • FLASH  RAM-DISK  • SUPER-ED  3,15 

• SPOOL-MASTER  5.0  \ 

ORDER  LINE:  1-800  25'FLASH  INFO  LINE:  1-317 
Add  S4  00  shipping  & handling  (Overseas  add  S15.00) 

253-8088 

Software  Master  6352  Guilford  Avenue  lndianagolisJMjB220  »uriiiwmtf»«»icHs  j 

Lightning  is  a liademark  ol  PCSG  Word  Siar « a irademark  ol  Micro  Pro  nil  123  is  a iradamark  ol  Lotus 

113: 


!tross  Sain 

Lns:  Ibtuma  and  AIIcMMncet 
Ln«:  Sain  Discounts 
Nst  Sain 

'~rt  of  Coods  Sold: 

Bofinnini  Inventorisi 
Purckasn  (nst  of  di: 
Transportation  In 
Ins:  Purchan  Reiur  j 
Goods  AvalUDIe  fo  | 

Lsnt  Cndinf  tnw  4 fh 
Curnt  of  Sooli  ! jL 


Ordinary  I -2-3  display 


Enhanced  1-2-3  display 
with  SeeMORE 


See  up  to  twice 
as  many  columns 


Switch  to  new' 
size  without 
leaving  1-2-3 


See  up  to  twice, 
as  many  rows 


Choose  mixed 
font  format 
(Top  5 lines  big) 

Choose  normal 
or  reverse  video 

Change  colors 
(CGA,  EGA,  VGA) 

Print  any  com- 
pressed screen 

No  special 
haniware 
required 


1-2-3  never  looked  so  good. 


Introducing  SeeMORE,  a powerful 
screen  manager  for  1-2-3®  dial 
eqDands  )Our  workdieet  view. 

SeeMORE  gives  you  a choice  of 
oonpressed  formats  that  double, 
triple  or  quadruple  the  number  of 
c^  di^layed  on  the  screen. 

Quit  scrolling  around. 

Install  die  SeeMORE  program  widi 
1-2-3  and  you  can  build  a twehe 
month  forecast  without  stq)ping  to 
scroll  around.  All  twelve  months 
appear  on  die  screen. 

And  because  so  many  cells  are 
visible,  trends  and  relationships 
become  dean  SeeMORE  lets  you 
senAebigpiciure. 


SeeMORE  manges  the  screen 
vMe  you  operate  1-2-3.  You  can 
switch  to  a new  size  or  color  with- 
out leaving  your  worisheet  and 
you  can  produce  a hardcopy  print- 
out of  any  compressed  screen  with 
the  push  of  a key. 

Put  your  graphics  card 
to  work. 

No  ^al  hardware  is  required  to 
run  SeeMORE.  All  you  need  is  a 
CGA,  EGA,  VGA,  Hercules  or 
compatible  gr^hics  ad^ter. 

Get  Se^ORE  and  expand  your  hori- 
zons. Wcxte  with  1-2-3  Rel  10  or  later 
on  die  IM  PC,  XT,  AT,  PS/2  and  com- 
patibles. $79-95.  Not  copy  protected. 


SeeMORE  is  another  fine  product 
fiom  Personics,  maker  of  the  award- 
winning SmaitNotes^”  program. 


for  1-2-3 


Please  send  me o^ies  of  SeeMORE  at 

$79  95  each  plus  $3.75  shipping  ($12  outside  USA 
and  (^ada) . MA  residenls  add  $4.00  sales  tax. 

Payment;  VISA  MC  AMEX  Dineis  Check 


lb  order,  mail  couport  or  call  toll-free 
tnMA800-447-ll96  Nationally 


800-445-3311 


PERSONICS  CORPORATION 
2352  MAIL  STREET 
CONCORD,  MA  01742 
617-897-1575 
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HOW  TO  SUCCESSFULLY  BUY 
THROUGH  MAIL  ORDER 
AND  PROTEG  YOUR  RIGHTS 


Mail  order  sales  are  governed 
by  rules  of  the  Federal  Trade 
Commission  (FTC)  and  vari- 
ous state  laws.  These  guide- 
lines are  published  as  a service 
to  you.  Remember,  the  many 
vendors  advertising  in 
PC  Magazine  are  eager  to 
serve  your  needs. 


FTC  rules  say: 

1.  The  Seller  must  ship 
your  order  within  30  days 
of  receiving  it,  unless  the 
advertisement  clearly 
states  it'll  take  longer. 

2.  If  it  appears  that  your 
order  will  not  be  shipped 
when  promised,  the  Seller 
must  notify  you  in  writing 
in  advance  of  the  prom- 
ised date,  giving  a definite 
new  date,  if  known,  and 
offering  you  the  opportu- 
nity to  cancel  the  order 
with  a refund  or  consent  to 
a definite  delayed  ship- 
ping date  or  an  indefinite 
delay. 

3.  The  Seller's  notice  must 
contain  a stamped  self- 
addressed  card  or  enve- 
lop>e  with  which  you  can 
indicate  your  preference.  If 
you  don't  respond  to  this 
notice,  the  SeUer  may 
assume  you  agree  to  the 
delay,  but  must  either  ship 
or  cancel  your  order  within 
30  days  after  the  original 


shipping  date  promised  or 
requiredf.  A prompt  refund 
must  be  made  when  an 
order  is  cancelled. 

4.  Even  if  you've  con- 
sented to  an  indefinite 
delay,  you  retain  the  right 
to  cancel  the  order  at  any 
time  before  the  item  has 
been  shipped. 

5.  If  you  choose  to  cancel 
an  order,  that  has  been 
paid  for  by  check  or  money 
order,  the  Seller  must  mail 

ou  a refund  within  seven 

usiness  days.  If  you  can- 
cel an  order  for  which  you 
paid  by  credit  card,  the 
seller  must  credit  your 
account  within  one  billing 
cycle  following  receipt  of 
your  request.  Store  credits 
or  vouchers  in  place  of  a 
refund  are  not  acceptable. 

6.  In  the  event  that  the 
item  you  ordered  is 
unavailable,  the  Seller  may 
not  send  you  substitute 
merchandise  without  your 
express  consent. 


TIPS  WHEN  ORDERING 
When  ordering  by  mail: 

State  precisely  what  mer- 
chandire  you  want,  specify- 
ing details  such  as  model, 
make,  size,  component  parts, 
etc.; 

Confirm  the  price  and 
expected  delivery  date  as 
stated  in  the  ad; 

Indicate  whether  you  will 
accept  a substitute  product  if 
the  item  you  ordered  is 
unavailable,  and,  if  not,  that 
your  payment  should  be 
returned; 

Don't  send  cash,  you  will 
have  no  record  of  payment  if 
a problem  arises,  and ; 

Keep  a copy  of  your  order 
and  all  other  correspondence 
with  the  Seller.  Your  records 
should  include  the  compa- 
ny's name,  address  and 
phone  number;  a description 
of  the  item  ordered;  your  can- 
celled check  or  a copy  of  the 
money  order;  recoiri  of  the 
date  you  mailed  the  order; 
and  any  sales  slips  and  ship- 
ping receipts. 

When  ordering  by  phone; 

Note  the  time  and  date  of 
your  conversation  and  the 
name  of  the  person  you  talk 
with; 

Make  a record  of  your 
order,  the  price,  its  promised 
availability  and  the  compo- 
nents to  be  expected; 

Save  all  correspondence 
associated  with  your  order, 
including  your  cancelled 
check  or  a copy  of  the  money 
order,  and  any  written  confir- 
mation sent  by  the  Seller. 

Questions  you  should  con- 
sider asking: 

Does  the  advertised  item 
come  with  all  necessary  parts 
and  accessories?  Are  th^' 
from  the  same  manufacturer? 

Is  it  available  for  immediate 
shipping?.  If  not,  when  will 


it  be  available? 

Has  there  been  an  increase 
in  the  advertised  price? 

What  warranties  does  the 
item  carry?  Who  provides  the 
service? 

What  is  the  Seller's  return 
policy? 

What  is  the  Seller's  refund 
policy? 

With  whom  should  you 
correspond  if  there  is  a 
problem? 

IF  YOU  HAVE  PROBLEMS: 

1.  If  you  have  not  received 
your  order  as  promised  or  if 
the  item  is  defective,  immedi- 
ately notify  the  Seller  in  writ- 
ing referring  to  your  order  by 
description,  price,  date,  as 
well  as  by  account  number 
and  order  number,  if  availa- 
ble. Make  sure  you  keep  a 
copy  of  the  letter. 

2.  If  you  complain  by  tele- 
phone, send  a follow-up  let- 
ter to  confirm  what  was  said. 

3.  If  you  think  the  merchan- 
dise is  defective,  reread  your 
product  instructions  and 
your  Warranty  carefully  to  be 
sure  you  don't  expect  features 
or  performance  the  product 
isn't  designed  to  give.  Then 
contact  the  Seller  for  instruc- 
tions. Don't  return  it  to  the 
Seller  until  you  have  been 
instructed  to  do  so. 

4.  When  returning  merchan- 
dise make  sure  you  keep  the 
shipper's  receipt  or  packing 
slip;  your  right  to  be  reim- 
bursed for  postal  cost  is  deter- 
mined by  store  policy. 

5.  If  you  have  completely  dis- 
cussed your  problem  with 
the  Seller  and  are  still  not  sat- 
isfied, write  to  the  consumer 
complaint  agency  in  the 
Seller's  state.  If  you  paid  for 
the  merchandise  by  credit 
card,  you  may  have  rights  to 
withhold  payment  under  a 
Federal  law  called  the  Fair 
Credit  Billing  Act. 


PC  Magazines  Diicct  Marketing 

Connection  and  Services 


For  many  of  you,  mail  order  is  your  primary  means 
of  purchasing  PC  products  and  services. 

In  fact,  in  recent  interviews  with  our 
subscribers,  we  learned  that  70% 
bought  PC  products  and  services 
through  direct  marketing  channels 
during  the  past  year.* 

You  buy  direct  because  it's  con- 
venient, because  you  know 
exactly  what  you  want  and 
don't  need  any 
hand-holding. 


★ SYSTEM  1800  'k  AT  Compatible  ★ 

e0286  CPU,  Fully  IBM  AT  compatible  AMI  BIOS,  512K 
Expandable  to  1MB,  1.2MB  floppy.  Hard/floppy  disk 
controller,  AT  Style  Keyboard,  ClL/CSA  approved  195 
watts  power  supply.  Clock/calendar  with  battery 
backup,  200  pages  of  documentation,  48  hour  burn>in, 
An  OEM  Product  of  Everex. 

★ MADE  IN  USA  * FCC  Class  B approved  ★ 

* ONE  Year  Warranty  * 

8/6  MHZ  Model  . . $1089  10/8  Mhz  Model  . . $1149 

★ CUSTOM  CONFIGURATIONS  AVAILABLE  * 


★ SEAGATE  HARD  DRIVES^ 

FOR  PC/XT  * HALF  HEIGHT  INTERNAL 

Fully  tested,  w/Western  Digital  (WD) 
controller  cables,  manual  & software.  One 
year  warranty. 

20  MB 309  30  MB 359 

FOR  AT  * WITH  PARTITIONING  SOFTWARE 

40  MB 579  * 80  MB 899 


★ BEST  ★ PRODUCTS  ★ AT  ★ BEST  ★ PRICES  ★ 


PRINTERS 


DRIVES 


MONITORS 


DISPLAY  CARDS 


ALPS  PRINTERS 

ALO  200  Color.  Narrow 

*18  pin,  200/100  cps  ...  $425* 

24  pm.  200/120  cps 485 

ALO  300  Color.  Wide 

*18  pin,  200/100  cps  ....  625* 

24  pin.  200/120  cps 605 

P2000  9 pin.  250/125  cps.  Wide 

Ser  it  Par  w/T  ractor  685 

P21X  18  pin.  400/200  cps.  Wide 

Ser  & Par  w/T  ractor  1125 

P2400  Color,  Wide  w/Tracior 

18  pin.  250/125  cps 925 

24  pin,  360/100  cps 975 

ALPS  Buffer  Kits,  Fonts.  Tractors 
Sheet  Feeds,  RlbtonsS  18pin/24pin 
upgrade  kits  CALL 

CITIZEN  Printer* 

120  D 189 

MSP  10  279 

MSP  15  369 

MSP  20  309 

MSP  25  459 

Premiere  35  459 

Tribute  224  699 

Sheet  Feed;  MSP  10/15/20/25  . 220 

Sheet  Fe^:  Premiere  35  390 

aDICONIX  150  InkJet  Portable* 

Parallel  295 

*Cu*tom  Short  Cable  Available* 
NEC  Printers 

P5XL  Color  - Par  999 

*P6  - Par  419* 

CP6  Color  - Par  515 

*P7-P8r  585* 

CP7  Color  - Par  685 

Bi-Di  Tractor  for  P5  180 

Uni-Di  Tractor  for  P2/P6 60 

Bi-Di  Tractor  for  P2/P6  160 

Bi-Di  Tractor  for  P3/P7  170 

Bi-Di  Tractor  for  P5  180 

Cut  Sheet  Feeder  for  P5  350 

Cut  Sheet  Feeder  for  P2/P6  . . . 230 
Cut  Sheet  Feeder  for  P3/P7  . . . 290 

OKIDATA  192  PLUS 329 

PANASONIC 

1080  i 199 

1091  i 259 

1092  i 329 

1592  399 

1595  479 

TOSHIBA  New  321  SL 549 

KENSINGTON  Printer  Stand  . . . 20 

eLlmited  Tima  Oiler* 

With  Printer  15 


* All  Orivee  Shown  Are  Internal  * 

PUJITSU/TEAC/TOSHIBA 

360k  Ht  Black  (PC/XT)  $89 

360k  ’/4  ht  Grey  (AT)  99 

1,2  Mb  Ht  (AT)  119 

TOSHIBA  3,5"  720k 119 

i^INISCRIBEa 


20  Mb  Int  'h  Ht  W/Cont 
30  Mb  Int  'h  HI  w/Cont 
40/70  Mb  Full  Ht  (AT)  . 


...319 
. . . 369 
. CALL 


*PLUS  HARD  CARO* 

*Limited  Time  Offer* 

*20  Mb  HardCard  595* 

286  Upgrade  Kit  CALL 

New  40  Mb  Hard  Card  CALL 

♦SEAGATE* 

For  PC/XT  '/t  Ht  w/Western  Digital 
(WO)  controller,  cables,  manual 
software  and  one  year  Warranty 

*Llmited  Time  Offer* 

*20  Mb  Complete  Kit  ...  309* 
*30  Mb  Complete  Kit  ...  359* 

30  Mb  Full  Ht  (AT)  519 

*40  Mb  (AT)  'h  Ht  w/partitloning* 
*software  ($80  value)  579* 

80  Mb  (ATJFull  Ht  w/partitioning 
software  ($80  value)  899 


BACKUP 


ALLOY  Internal  Tape  Backup 
'h  Ht  - Uses  Floppy  Controller 

*20/25  Mb  for  XT  or  AT  . 359* 

*40  Mb  for  XT  or  AT  459* 

ARCHIVE  Internal  Tape  Backup 
'/i  Ht  - Uses  Floppy  Controller 

*40  Mb  for  PC/XT  459* 

*40  Mb  for  AT  499* 

EVEREX  Tape  Backup 

20  Mb  Int/Ext  579/669 

60  Mb  Int/Ext  799/899 

*60  Mb  Ext  w/OIC  Cont  . 949* 
*Extra  QIC  Controller  . . . 129* 


MDS  Genius  402  Full  Pg  Text  & 

Graphics  Display  w/cont 1269 

MITSUBISHI 

XC-1409  CGA  315 

XC-1410  EGA  445 

XC-1430  EGA  495 

*AUM-t371  Diamond  Scan  . 539* 

With  ATI  EGA  Wonder 759 

With  NEC  GB-1  059 

With  Quad  EGA  ProSync  859 

With  Vega  Deluxe  029 

*NEC  Multisync  1401 529* 

With  ATI  EGA  Wonder 749 

With  NEC  GB-I  849 

With  Quad  EGA  ProSync  849 

With  Vega  Deluxe  829 

*SONY1311CR-13''Trinltron  Color* 
*Remote  TV  A RGB  Monitor  .399* 
SONY  Monitor  Prices  Include  Cable 

*SONY  Muttlacan  1302  589* 

With  ATI  EGA  Wonder 809 

With  NEC  GB-1  909 

With  Paradise  AuotSwitch  480  969 

With  Quad  EGA  ProSync  909 

With  Vega  Deluxe  989 

*TAXAN  SPECIALS* 

635  (640x400)  399 

With  Taxan  Graphics  555SP  . 619 

650  (720x400)  479 

*Wlth  557  Gold  Card  699* 

660  (640x350)  12"  499 

With  560  AutoSwitch  629 

760  (640x350)  14”  499 

*Llmlted  Time  Offer* 

*With  560  Auto  Switch  629* 

*TAXAN  770  MultiVislon  . 529* 

With  557  Gold  Card  749 

With  570  Adv  EGA  Card  049 

With  ATI  EGA  Wonder  749 

With  NEC  GB-1  849 

With  Quad  EGA  ProSync 849 

With  Vega  Deluxe  629 

840  (720x400)  16”  799 

With  557  Gold  Card  1019 

With  Sigma  400  1199 

NEW  860  EGA  16“  CALL 


*ATI  EGA  Wonder  $229* 

GENOA  SuperEGA  w/AutoSync349 
SuperEGA  HiRes  w/AutoSync  CALL 
HERCULES  New  InColor  Card  339 

NEC  Multisync  GB-1  329 

NSI  LOGIC  Smart  EGA  CALL 

PARADISE  AutoSwitch  460  .. . 379 
OUADRAM  QuadEGA  ProSync  329 
TAXAN  557  Gold  Card  - EGA  . 249 
TAXAN  560  AutoSwitch  • Same  as 

Paradise  AutoSwitch  279 

TAXAN  570  Advance  EGA  . . , , 349 
*VIDEO-7  Vega  Dalux  309* 

MICROSOFT  Windows  80 

*With  Any  EGA  Card  65* 


KEYBOARD/MOUSE 


IBM  PC  Original  Keyboard  . . CALL 

K6YTRONIC  5151  PC/XT  159 

5151  for  AT  179 

I M S I Mouse  w/Dr  Hallo  li  ....  79 
Optimouse  Ser  w/Dr.  Hallo  11  . 109 
Optimouse  Bus  w/Dr  Hallo  II  . 139 
LOGITECH  C7  Ser  w/Plus  sw  . . 79 

*C7  Ser  w/LogipaInt  99* 

C7  Ser  w/Dr  Hallo  M 99 

*BUS  w/Logipaint 99* 

MICROSOFT  Mouse 

Serial/Bus  119/109 

MOUSE  SYSTEMS  PC  Mouse 

Ser  w/New  Popup  Menu 99 

PC  Mouse  Ser  W/Dr  Hallo  II  CALL 
Bus  * w/Oesigner  Popup  Menu  109 
TORIINGTON  Manager  Mouse  . 89 
With  Keyfree  & Telepaint  ...  129 
Manager  Mouse  - Cordless  ...  159 


POWER 


MODEMS 


CHIPS  ETC 


LASER  PRINTERS 


64k  RAM  set  of  9 $15 

256k  RAM  Set  of  9 30 

8087-3  PC/XT  5 Mhz  109 

8087-2  PC/XT  8 Mhz  139 

80287-6  AT  6 Mhz  159 

80287-8  AT  0 Mhz  259 

80287-10  AT  10  Mhz  299 

Inboard  366/AT  Coprocessor  . 399 


*EVEREX  Internal  'h  Card* 

*HayM  Compatible  w/aoftwara* 

*1200  Bd  $95* 

*2400  Bd  189* 

«HAYES  1200B  w/amarteom  M 319* 

1200  Ext  369 

2400B  w/smartcom  569 

2400  Ext  599 

*MIGENT  Pocket  Modem  ....  159* 
PRENTICE  POPCOM 

C100/C150  249/269 

X100/X150  259/279 

C200/C250  379/399 


REPLACEMENT  POWER  SUPPLIES 

With  4 pwr/drive  connectors 
PC  XT  150/AT  200  Watts  . , $69/99 

COMPUTER  ACCESSORIES 

Power  Director  P2  $89 

Power  Director  PI  5 99 

OATASHIELD 

300  Watts  Backup  369 

*350  Turbo  Backup  499* 

500/800  Watts  Backup  ....  639/749 
*NEW  Solid  State  3”  High  UPS* 

SS  400/700  Watts  UPS  ....  699/899 
KENSINGTON  Masterpiece  ....  99 

Masterpiece  Plus  119 

*NEW  Masterpiece  Remote  . . 119* 
MINUTEMAN 

250/300  Watts  Backup  ....  329/499 
500/1000  Watts  Backup  . . 639/1249 


COPIERS 


FAX  MACHINES 


LASER  CONNECTION 

Post  Script  PSJet  Printer  3699 

PS  Jet  (Adds  Post  Script)  to  H-P 
Canon.  QMS  Kiss  Lasers  1999 

*Ne«v  PS  Jal  * Call* 

NEW  QUAOLASER-LS1 100  . . 3199 


FREE  DELIVERY  In  Continvnial  USA 

Simply  mail  ih«  check  for  exacf  amount 
(CA ado  6%)aashownherewithyour order  We 
will  ship  your  order  UPS  Ground.  FREE  of  any 
other  charges  It  la  that  simple 


CANON  P-25  899 

SHARP  2-50  599 

Cartridges  CALL 


3 DAY  AIR  EXPRESS 
TO  WESTERN  EUROPE 


POLICY  Min  order  $50  Prices  & availability  subject  to  Change  Shippirtg  charges  vary  PricesreHect 
discount  for  advance  payment  Persor\al/company  checks  lake  2/3  weeks  to  clear  Add  l^(MinSS) 
for  COO.  2%  for  Discover.  MC.  & Visa  and  4%  tor  Amex  COD  requires  cash  or  cashier  check  No 
showroom  or  walkin  sales  Open  acci  PO  mm  order  $1000.  call  for  special  prices  All  sales  final 
Refused  shipments  subject  to  a 20%  charge  (Mm  $50)  Not  responsible  lor  compatibility 
FOR  ADVANCE  PAYMENT  OR  PICKUP.  KEA8E  CALL  FIRST  FOR  WORKORDER  •. 


ATAT3510D  $1999 

CANON  Faxphone  10  1599 

*SHARPFO200  1399* 

SHARP  FO  640  2299 

TOSHIBA  TF321/TF341  .2099/2399 
FAX  Paper  CALL 


COD  American  Express 
Discover  MC  VISA 


mi 


714-897-2100 


12605  HOOVER  STREET,  GARDEN  GROVE,  CA  92641 


PLEASE  REFER  TO  AD  # PC  795 


if  THE  ONE  & ONLY  STAR  FOR  MICROS  ★ 


Microstar  386 
1 Watt  State 
640K  RAM 

14.2  Mhz  (18.7  Norton) 

1.2  MB  FLP 

30  MB  HD  (Seagate) 

Enhanced  Keyboard 
Monochrome  Monitor 
Monochrome  Graphics  Adapter 
Parallel  Port/Clock-Calender 

ONLY.  . .$3799 


is 

Microstar-Portable  ^ 

9"  Green/Amber  with  Graphic 
Capability 

Compaq  Style  Keyboard 
3 Drive  Slots 
7 Expansion  Slots 
XT  AT 

20  MB  HD  30  MB  HD 
Phoenix  Bios  Phoenix  Bios 
360K  FD  1 .2MB  or  360K  PD 
640K  RAM  1 MB  RAM 
$1199  AT.  . .$2099 


Microstar>Super-XT 

4.77  & 10  Mhz 
20MB  HD 
Phoenix  BIOS 
150  W.  Power  Supply 
360K  FD 

AT  Style  Keyboard 
640K  RAM 
Hi-Res  TTL  Monitor 
Here.  Comp.  Mono-Graphics 
card  with  PP 

ONLY.  . .$1099 


C'®  Microstar-XT 

Phoenix  Bios 
4.77/8  Mhz 
20MB  HD 
360K  FD 

150  W Power  Supply 
AT  Style  Keyboard 
640K  RAM 
Hi-Res  TTL-Monitor 
Here.  Comp.  Mono-Graphics 
Card  with  PP 

ONLY.  . .$999 


(312)  968-3323 
outside  Illinois  call 
1-800-MiC-STAR 


MIcrostar-Super-AT 
6 & 12  Mhz  I — O & 1 Watt  State 
30  MB  HO 
Phoenix  Bros 
220  W.  Power  Supply 

1.2  MB  or  360K  FD 
AT  Style  Keyboard 
1MB  RAM 
Hi-Res  TTL  Monitor 
Mono-Graphics  with  PP 

ONLY.  . .$1999 


Microstar-AT 

Phoenix  Bios 
6/10  Mhz 

30M6  HD  (Seagate) 

1.2  MB  or  360K  FD 
220  W Power  Supply 
AT  Style  Keyboard 
1 MB  RAM 
Hi-Res.  TTL  Monitor 
Here.  Comp.  Mono-Graphics 
Card  with  PP 
Clock/Calender 

ONLY.  . .$1899 


★ WE  WILL  BEAT  OR  MATCH  ANY  ADVERTISED  PRICE  ★ 


EPSON 

LX-86 

195 

FX-86 

325 

FX-286E 

465 

LQ-800 

445 

LQ-1000 

645 

EX-800 

385 

EX-1000 

515 

LQ-2500 

895 

GO-3500 

1445 

STAR 

NP-10 

169 

NX-10 

209 

NX-15 

319 

ND-10 

319 

NR-16 

419 

NB24-10 

429 

NB24-15 

629 

NB-15 

649 

NEC 

P6 

469 

P7 

669 

P5 

1149 

BROTHER 

HR-10 

199 

M1109 

249 

M1409 

329 

Ml  709 

529 

Prices  subject  to  change  wnhout  notice 
Typos/used  products  not  matched 
Prices  rehect  cash  dtscount 
School  A corp  & universilies  call  for 
pnees  and  terms 


IBM-COMPAQ 


IBM 

PCnrr  W/2S6K.  360K  FD.  20MB  HD  $1699 
AT  Model  339  with  $t2K.  30M8  HO  $3799 
Call  lor  more  details 


COMPAQ 


Portabte  w/256K.  2 Ortves 
DESK  PR02a6.  t2Mhz.  MODEL  1 
DESK  PR0366  MODEL  40 
Portable  III  Model  II.  20  MB 
Ponable  III  Model  40MB 


$1699 

$2449 


$3999 

$4599 


CARD  SHOPPE 

CARO/MEMORY/I/O 

MGP  Card  $79 

Mono  Card  $79 

Color  Card  $79 

EGA  I/O  $79 

Memory  Card  wrth  256K  $99 
AST  6-PAK  + 3e4K  w/sw 
AST  Rampage  2MB  w/SIZK 


MONITORS 

riAXAN  720-399 
TAXAN  635  $400 
TAXAN  780  $549 
TAXAN  770  $649 
TATUNG  1322-Cok>r/Mono  $399 
Samsung  TTL  Hi-Res  Amber/Green  $99 
Sony  CLR.  RGB.  TV.  VD  IN  $499 
Amdek  TTL  Hi-Res.  310A  $149 
Amdek  TTL  Hi-Res.  410  $169 
NEC  Multi  Sync.  (640*350)  $575 


KT  A 


(312)  968-3323 
1-800-MIC-STAR 
1303  Ogden  Avenue 
Downers  Grove,  IL  60515 


SPECIALS 

Brother  HR-10  DSY  WHL 
DS  Back  up  + New  Ver. 
HI-FI  1/0-25.  IP,  C.  G 
1200B  Modem  Internal 
2400B  Modem  Internal 
Sanyo  Color  Monitor 
Mouse  (Optical) 


QUALITY  IS  OUR  TRADEMARK 


CIRCLE  200  ON  READER  SERVICE  CARD 


" i g a " k k 


1 1 


17700 Figueroa  Street  • Carson,  California  902^ 


FOUR  PEN 

COLOR  PLOTTER 


TTi»wnul»c>u»f  h— «twJu>iw<iap«^l«mmiTnOTi.Bulg*sloucolw 

Cir  was  produced  by  one  of  Ihe  Worlds  largest  metiers  ol  computers 

*10  cajlor  pioner  «nN  comeci  to  the  serial  port  of  virtually  any  micro- 
computer. Simple  A^ll  cortwnatxte  direct  orte  c*  the  lour  color  pens  to  draw 
drclas,  arcs  or  eVssas  on  paper  or  traraparency  material  up  to  1 1 by  1 7 inches 
Enlargements  or  reductions  are  achieved  through  elsOorae  ArriMrare.  Pan 
travel  IS  lour  inches  per  second  with  OCM'  pen  resolution  Standard  pens  are 
available  in  an  aasortmeni  of  32  different  colors  and  widths 
The  Ideal  plolier  tor  architecture,  CAD  engineenng  or  graphs  design  AISS9SII 
waa  a gieat  buy, « $1  sg  Re  e steal.  Support  kits  tor  specific  computers 
CmCR  PLOTTERS  AVAILABLE: 

HewrteW  Packard  » Houston  Ineb.BRotendB  Sweet  PBCetCemp 


20/20 Bernoulli  Box 

*J49S:  _ \ 

>1S9S^  ' 

Cakkirrsa  Digrtal  has  purchased  these  20/20  Bemouiti  systems  from  Iomega. 
The  unils  needed  some  mnor  atgnmenl  and  had  to  be  sent  back  to  tomega. 
These  have  to  add  as  as  recondhioned  . but  tor  at  practroai  purpose  they  are 
new  and  come  with  a one  year  tomega  factory  warrenty. 

The  20/20  Bemoult  Box  teaiures  renxivable  cwtndges.  wd  defnrers  rekebSIty. 
expandabitity.trareponabiisy.sectsity  and  speedmoneversatle  subsystem  It 
lets  you  tfaneter  megabytes  of  intormation  safely  and  swiftly  for  pnmary  or 
becki4)  storage  Or  combine  smeral  software  programs  orso  e wngie  cwtndge 
for  easy  switching  from  one  to  another 

fMsBta-  the  Box  has  incredible  resuiance  lo  thoefc  and  vibralion  completely 
elewnating  tie  poesAiy  of  head  crash 

securtty  leesnttif?  Don't  lodi  up  your  system  ..fust  lock  up  the  cartridges 
20-i-20Subsystem...$1S95;  Non  bootable  controfler  . $159; 
Bootable  controller...  $189;  20  Megabyte  Cartridges...  $69. 


Free 

Interface  KH 
$2495  * 

80  Character 

Daisy  Wheel  Printer 

These  Fiynau  Dttsy  Max  S30  were  manufactured  tor  Motorota  s Corrputer 
Division  The  purchase  order  was  canceled  and  Fu|rtsu  was  forced  to 
these  60  character  per  second  daey  wheel  printers  at  "fire  sale ' pncss 
Features  bullet  proof  construcbon.  serial  RS-232  imerface.  Diablo  630  wheels 

and  commands,  programmable  kno  spaang  n neremerSs  of  1 W »xl  cokimn 

spacmg  of  1/120  'Ihe  pnnters  also  capable  of  underscoring,  bold  overpm. 
yiadow  pM.  centers  arto  usbftes  along  wdh  vector  pionng 

ggesied  pnce  of  the  Dewy  Max  830  was  $2495,  Caktoma  Dgital  « 
s iiquidaied  soeoai  at  only  $759  and  nciudng  FREE  a sanal  card  kit 
Also  available  tractor  and  sheel  leaders 


COLOR  GRAPHICS 
TERMINAL 

$:3995 


7S9‘6S9 

inn  / \/T.Al  \ anH  TalrlfAniv  rsi 


PRINTERS 


eMhwmwIpraWf  KcW  WiW 

fuNW  oesoaocpt  .<MW>*W*I  HrW 
SMt  hMd  EXP  eOO  136  GOI . 40  flp* 
JiXii  flSOOdaw  irtiMi « {(■ 

NEC  ease  spnanw  iMr  oTwe  M «p4 
NECPSreeOPiO  JiaopsNLO 
NECP7/7eOPlS  2I8c8SNiQ 
EpMnFxaSE  NLOlO  MOgHwjmc 
EpsonFXMaE  NIOIS  240ctiwrHe 
Epson EXIOOO  300cps.rAO'Mcp4 
omnusp  10  laoepo  io 
CiUonMSP  15  laOcpS  15 
Om«s  iK  aoeoiunvi  p«i 
Okiwuia?-  'SScoum.pwi 
Ofexs«a292  tasoouivvporowi 
PansaoncPiOeCVl  tO'lMco* 
Py«ny<^PiO»i/l  id  iBOga 


Ste  PmaoorKPiSttiS  laOciM  340 

^ SMOomnNKIO.  t3094iaNU}  230 
fZ*  SurOwnmNXta  1»<si*15  NlO  3H 
■ ToaMs321  24>wonoM2iacM.NI.O  516 
I’M  ToW>M34l  24in*rwm2l6CM  15  S2S 
4ae  Pnnirorw«P300dol'nWtt.300LPM  3085 
ase  PwwonicaPeooaiimwa  aoouPM  sm 
sea  OMimdue»eeooi'3ear«p»  eooiPu  aees 
530  lASCnPAfTTERS 

5S*  ApptoUawWrawPu.  Pomcroi  4205 
2M  OkSPS/SOO  2mog  Pooucrpl  apg*  42»5 


23*  Touolnur  OmLawhOSP/S.Soe*  4295 
345  TmmWN  Oiiia.illi21I5Pr8.  ISpQi  5605 
4M  0u4«4iri  Ouaanjmm  5 UopB^  2905 
229  AST  Twtntwor  a poetWnwMt  31S5 


Li  LASER  JET  11 


- *179S 


or  graphics  terminal  is  both  DEC  (VT< 
too  / VT-51J  and  Tektronix  (4010/4014)  compalible- 
The  terminal  otters  a palette  ol  4.096  colors  with  a resoli/tion  of  640 
by  480  pixels  on  a 1 3 inch  non-glare  black  screen 
Horizontal  pan  and  image  zoom,  to  16  times  onginal  size,  an 
standard  features  of  this  color  graphics  terming. 

The  7107  is  the  ideat  terminal  for  CAO/CAM  applications. 


NOW  YOI  R ( OMPl  I KK 
CAN  RltXI)!! 


Omni-Reader...  the  first  optical 
character  reader  design^  and 
priced  for  the  small  computer 


COPY: 

•Manuacrlpte  •Contracts  •Articles 
•Forms  •Involest 
APPUCATIONS: 

•MsHing  Lists  •Edttlng  •Oslo  Base 
Managemant  •Transfedng  Inform*- 
Bon  between  Incompatible  sysismt 


JttMeoabrte  GelJCord 


*0$ 

IIS 


We  have  them  again  ..  The  Remax  480  was  a 
sen  out  two  yters  ego  but  we  located  an  addl- 
bonal  10.000  units  and  are  offervg  dieee  2/3 
height  IBM/PC  compaBbie  360K/Byw  dnvee  at 
only  S3S  each  at  guMiy  two. 

The  PeneeonK  47S  le  junper  tetecteblo  be- 

ursra/^iSssLs? ' ^ 

Suggoeted  price  of  tie  47S  le  $1 80  but  Cekfomie 
Di^  locseed  e computer  nwHjIacturer  diet  had 
to  liquidate  stock  making  avaiiebia  1000  of  dieae 
chofea  (kives  OuanMy  two  $1 1 5 each 

On*  Two  Ton 

flEMEX490%liolohtforPC  39  35  call 
MITSUBISHI  49SOMIC/Byto  89  95  82 
MITSUBISHI  4853  96  TFI. 

MITSUBISHI  now  501  hoH  ht. 

MITSUBISHI  S04A  AT  comp. 

TEAC  FD5SBV  haH  holght 
TEAC  PD55FV  96  TPI,  hoH  ht. 

TEACFD55QF  for  IBM  AT 
PANASONIC  455  HoH  Holght 
PANASONIC  475  1.2M09J96 
Switchina  powor  supply 
Dual  onclosuro  for  Sve”  drives 


99 

96 

92 

129 

119 

109 

169 

159 

155 

109 

99 

89 

119 

109 

105 

169 

169 

155 

109 

99 

89 

119 

116 

109 

49 

59 

The  Smarteam  2400  offers  all  the  features  of  the 
Hayes  Smart  Modem  2400  tor  a fraction  of  the  price 
Now  is  your  opportunity  to  purchase  a 2400  baud 
modem  for  onfy  $269. 

Also  avsltable:  The  Smarteam  1 200  at  only  $l  39 


O.S.  RoboHes  tUOiO 

2400lnternar1oy 


30  MEGABYTE 
WINCHESTER 
HARD  DISK  KIT 


The  US  Robotics  Micro  2400  modem  is  one  hundred 
percent  Hayes  compatible,  auto  dial,  auto  answer, 
auto  everthing  A super  value  at  only  $189 


SONY, 

*139 


The  Sony  53W  Is  a 3Vk  inch  double  sided  double  density  disk  drive. 
The  drive  can  be  connected  to  your  existing  floppy  controller  but 
will  re^re  MS/DOS  3.2  to  properly  operate  in  the  and  compat- 
ibles. The  S3W  is  similar  to  the  dhve  being  used  in  the  PC  portable. 


This  300/1200  baud  modem  matches  design  specs  of 
Bell  212A  and  for  all  practical  purpose  those  ot  the 
Hayes  Smart  Modem  The  Avatex  bnngs  you  reliable 
data  transmission  for  only  $99 

OTHER  MODEMS  AVAILABLE: 


Shipping:  First  five  pounds  $3.00,  each  additional  pound  $.50. 
Foreign  orders:  10%  shipping,  excess  will  be  refunded. 
California  residents  add  6'/^%  sales  tax.  • COD'S  discouraged. 
Open  accounts  extended  to  state  supported  educational  institu- 
tions and  companies  with  a strong  "Dun  A Bradstreef  rating. 


TeleFax 
(213)  217-1951 


Five  Ineli  Winchester  Disk  Drives 


SEAGATE  22S  20  Meg  . HI. 
SEAGATE  231  30  Mee.  RLL 
SEAGATE  4026  26llf3SmS 
SEAQAn  4051  51  M.35mS. 
Fiurrsu  2242  $5  M.  asms. 
FUJITSU  2243  S8M.35mS. 
ROOIME  R0-2Q2E  27  Meg. 
ROOIME  R0-203E  40  Meg. 
ROOIME  R0-204E  53  Mee. 
COKTROLOATA  9415^M 
MAXTOR  Xni40  140  Me|. 
TOSHIBA  MK567B  M.SOmS. 
TANDON  502  10  Meg. 


319  299 
359  359 
659  629 
759  739 
1399  1329 
1095  1119 
559  629 
695  559 
995  959 
1929  1779 
2595  2529 
1789  1729 
419  379 


• Winchester  Cwitmlien  tor  IBM/PC  • 

XEBEC  1220  with  floppy  rantreller  229 
OTC  51S0CX  139 

QMT1  5520  hetf  cam  129 

0MT1  5527  RLL  controfler  159 

AOAPTEC  2070  RLL  controfler  179 

ADAPTEC  2010A  159 

WESTERN  OI6rTALWO/1002WX2  119 

• SCSI/SASI  Wlnchestor  Conlradon  • 

XEBEC  1410A5VI"  fool  print  219 

WESTERN  OIGITAl  1002-05E  SW'  289 

OMTI  20L  119 

• Winchostar  AccasMriet  • 
Instatlation  KH  wtth  msnul  18 

Winchoster  enclosure  end  supply  IN 

Duel  20/34  cable  sat  25 

Switching  power  supply  49 


TOLL  FREE  ORDER  UNE 

(800)  421-5041 

TECHNICAL  & CALIFORNIA 

(213)  217-0500 


COMPUTER  DISCOUNT  WAREHOUSE 


ATbT 


6300  W/128K  1 DRIVE S1138.S0 

6300  W/256K  2 DRIVES S1288.24 

6300  W/256K  1 FLOPPY,  20  MEG  S1447.23 
6300  W/2S6K  1 FLOPPY,  30  MEG  $1626.14 

All  AT&Ts  Include  monllor,  keyboerd  and  DOS 


WHY  PAY 
RETAIL? 

tfobodf  Setts 
for  Uss 

CALL  FOR  LOWEST  CUSTOM  QUOTES 


Panasonic 


BUSINESS 
PARTNER 
SPECIALS 

FX-600F1  $789.90 

FX-600HD20,  20  MEG $1219.75 

FX-800F1  AT  COMPATIBLE $1499.80 

FX-800HD30,  30  MEG $2149.20 


HARDWARE,  SOFTWARE  & PERIPHERALS  AT  DISCOUNT  PRICES 


AST  SPECIALS 

AST  Model  80/10 $1556J0/1M7.21I 

AST  Model  120/140  232148/270fJI 

AST  Model  170  3049.90 

Oaiot  specials 

ATSr  6300  W/128K  1 drive S1138.S0 

Arsr6300w/256K2dnves 1280.24 

ATOT  6318  W/290K  1 ttopoy.  29  Wtt  1447.23 

ATST  6300  W/256K  1 tiopoy.  30  Meg  - ■ ■ 1S20.14 
All  Arm  Include  mORltoi;  keyboard  end  DOS 

Panasonic 

BUSINESS  PARTNER  SPECIALS 

PANASONIC  FX-eOOFI $769J0 

PANASONIC  FX-600H020  20  Meg 1219.75 

PANASONIC  PX-800F1  AT  compatible ....  1498A0 

PANASONIC  FX-800H030  30  Meg 214120 

TOSHIBA  SPECIALS 

TOSHIBA  1100  Plus $1484.10 

TOSHIBA  3100  2778J6 

WYSE  PC/AT  SPECIALS 

WVSE  PC  1 drive $84188 

WYSE  2200-01  AT  compatible 134177 

WYSE  2200-20  AT  compatible 177120 

WYSE  220(^40  AT  compatible 226140 

— ...  THE  ALL  NEW 
IBM  PERSONAL  SYSTEM  2 

Model  30 CAU 

Model  30  w/hard  dme FOR 

Model  50 BEST  PRICE 

Model  60 AAUUU^BIUTY 

IBM  xr"  SPECIALS 

IBM  XT  W/258K  1 drive  $191.43 

IBM  XT  W/256K  2 drives 999J7 

IBM  XT  W/256K  1 floppy  and  20  Meg  . .124190 
IBMXT  W/256K  1 floppy  and  30  Meg  ..  138190 
IBM  XT  W/2S6K  1 floppy  and  40  Meg  . .159190 
IBM  Ar*  SPECIALS 
IIM  AT  W/256K  1.2  Meg  ftoppy  $2199.40 

IBM  AT  W/512K  30  Meg  hard  drive  ...  .296184 
lBMArw/512K40Meghard  drive  ....309155 
IIM  AT  W/512K  70  Meg  hard  drive  3398.95 

IBM  AT  Model  339  344100 

OMMda SPECIALS 
COMPAQ  perMIe  •/298K  2 noppitt  SAVE 
COMMQ  portable  W/256K.  20  Meg.  .LOW  PRICE 
COMPAQ  DeskPro  W/128K  1 floppy  ..  $129196 
COMPAQ  DeskPro  W/256K  2 floppies. . .1354.26 
COMPAQ  OeskPro  w/640K  20  Meg  hard  drive  189196 

, COMPAQ  DeskPro  w/640K  30  Meg 218150 

COMPAQ  Portable  II  Model  II 209130 

COMPAQ  Portable  II  Model  IV  3179J0 

COMIWQ  Portable  III  20  Meg NEW  MOOEL 

COMMO  Portable  III  40  Meg IN  STOCK 

COMPAQ  -‘266"  OethPro.  296N  1 floppy  SAVE 

COMPAQ  -286  " OeskPro  w/30  Meg CAU 

COMPAQ  '-288-'  OeskPro  w/40  Meg . . . .2953.29 

COMPAQ  "386"  DeskPro  40  Meg 487128 

COMPAQ  "386"  OeskPro  70  hteg 525128 

COMPAQ  -388"  OeehPre  130  Meg  8247J2 

Other  Computers  Available  Upon  Request 


FLOFPIEt.  DRIVES  * TAPES 


HPM40A 
HPM75A 
HP  $CANNER 
HI  [)MP-42 
HI  OMP  U 
HI  OMP  52MP 
HI  0MP-58A 
$OMMA$KETCH. 


HI  T6-1011 
HI  T6-1617 
HITG-8811 
HI  TG-8117 
HI  TG-1824 
HI  TG-8038 
PQS  U-388 
I 12i12  8 12i18 


lHi»Wi8Mw}^.i3ru 

MINISCRIBE  30  Meg  1/2  height  w/RLL  . . .39195 
SEAGATE  20  1^  1/2  height  hard  drive  . . .324.60 
SEAGATE  30  Meg  1/2  height  w/RLL 42172 


CAU  FOR  PRICE  4 AUAILAWUTY 

wminmsnxsaamam 

MINISCRI8E  48  Meg  28rm  SA27.40 

MINISCRBE  80  Meg  28ms 89145 

PRIAM  40  Meg  herd  disk  56155 

PRIAM  eOMegharddisk 79195 

PRIAM  130  Meg  hard  disk  198940 

SEAGATE  4038  30  Meg  hard  disk S34J0 

SEAG/^  4051  40  Meg  hard  disk 61180 

SEMATE  4095  10  Meg  herd  disk  695  59 
360K  floppy  dni« 11112 

CITIZEN  1200 $18155 

CITIZEN  MSP10 27120 

Cm^N  MSP15/M$P20  38440/334.92 

OICOHIX  Printet  by  Kodak  343.17 

EPSON  LX  85  80  Col  100  CPS  NLO  STD 18184 

EPSON  LOOM  437.40 

EPSON  LQ1000  625.32 

EPSON  FXB6e 312.12 

EPSON  FX206e 42140 

EPSON  EX80Q/EX1000  3M.78/499.99 

EPSON  LQ2500  87188 

EPSON  COMREX  420i  132  Cat  428  CPS  699  00 

IBM  Pro  Pnnter 424.65 

I8M  Pro  Priater  XL  575.02 

IBM  Pro  Printer  II 441.95 

IBM  Pro  Prmter  X24  82142 

IBM  Pro  Prmter  XL24  822.42 

IBM  Queiwnter  II 109740 

IBM  Quieivrhier  III 134182 

NECCokM  P6/ColOf  P7  53174  / 709  12 

NEC  elf  350  38746 

NEC  P6  80  col 44122 

NEC  P7  136  col  216  Cps 61135 

NEC  P5  136  col  290  cps 99187 

NECP5XL 102742 

NEC  P5KL 116125 

NEC  3550  Spnwriter 797.12 

NEC  8850  SpKiwriter 1097.79 

OKI  OlomatB  20  11772 

OKI  ML  ie2P/ML  112$ 23440/27610 

OKI  ML  192  Plus  344.60 

OKI  ML  113  Plus  519  40 

OKI  ML  292  Plus 424.44 

OKI  ML  293  Plus 54746 

PANASONIC  lOeOi 21116 

WNASONC  10911 28440 

PANASONIC  10921 35140 

PANASONIC  1592 433.44 

PANASONIC  1595 51744 

PANASONIC  3131  29442 

PANASONIC  3151  40942 

ism 

TOSHIBA  P3S1  S/P  Model  2 97199 

AST  User  Prmter $324140 


CORONA  Laser  Printer . . . 
H P laean»i  Model  2 


H-P  User  Jet  500  Plus SAVE 

QUAD  Laser  LS1101 3199.99 


GENOA  20  Mag  1nt  (ape  GENOA  574.15 

GENOA  20  Meg  lit  . lapd  IS  NOW  63102 

GENOA  10  Meg  IM.  tape  NOVELL  734.10 

GENOA  10  Mh  ait.  lape  COMPATIBLE  89110 

IOMEGA  BERNOULLI  10-r-10 1424.28 

IOMEGA  BERNOULLI  20^  28  1139.60 

IRWIN  10  Meg  tape  backup 34134 

IRW1N20M/l0MIMamalMpe  40110/59120 

TALLGRASS  20  Meg  Internal  Tape 397.40 

TALLGRASS  20  Meg  External  Tape 59247 


MINISCRIBE  38  M^  Flaahcard  S4I186 

MOUNTAIN  20  Mm/39  Meg 51150/5n.50 

PLUS  DEVELOPM^  20  Meg 64140 

PLUS  DEVELOPMENT  40  Meg 87110 

WESTERN  DIGITAL  20  Megi^  Meg CALL 

APPARAT  64/384K  w/ Clock $9949 

AST  6 pack  with  64X  C/S/P  expands  to  384K 16124 

AST  Premium  6 pack  512K 384.25 

AST  Premium  Advantage  for  /O’ 44148 

AST  Advantage  for  AT 34100 

INTEL  In-Board  386 121740 

INTEL  PC  Aboveboard  w/64K 24940 

INTEL  PC  Aboveboard  with  par  & ser  . . .27160 

INTEL  AT  Aboveboard  w/128K 36124 

INTEL  AT  Abov^ard  with  par  & ser  ...  39840 
LASER  I/O  w/pai.  ear.,  game  clock.  384K  9191 

ORCHID  Tiny  Turbo 39146 

ORCHID  3M  Accel 98848 

QUAD  AT  expands  to  2 Meg  32143 

QUADRAM  Silver  Quad  ^rd . 


AM0EK31(M/418A $13199/154.96 

AMOEK  1290  18778 

COMMQ  monochrome  monitor 18148 

IBM  monochrome  monitor 21184 

IBM  PS2  Model  Monitor IN  STOCK 

PCS  MAX  12E  amber  cMor  144.48 

PACKARD  BELL  Green  or  Amber 8195 

TAXAN  123  Green/124  Ambet  ...11150/124.05 
VIKING  1 Monitor .$184165 


PACKARD  BELL  color  card  w/p $ 9100 

P/\CKAR0  BELL  monographics  card  w/p . . 9100 

GENOA  Spectrum  (color  monographic  w/p)l6175 

HERCULES  color  card  w/p 144.16 

HERCULES  monographics  plus  w/p 17944 

HERCULES  Incoior  Board 32440 

STB  CHAUFFEUR  HT  w/p 19160 

TAXAN  MONOGRAPHIC  w/p  9100 


AMDEK  color  600S $34124 

AMOEK  color  722  444.49 

IBM  color  monitor 52177 

MAGN/IVOX  14’  RGB  640  X 200  28100 

PGS  KX-12  Hi-Resolution  RGB 41242 

PGS  LM-300  49178 

TAXAN  635/160 397.90  / 469.90 

TAXAN  728  37180 


EGA  PRODUCTS 


EGA  MONITORS 

COMPAQ  enhanced  graphics  monitor $58114 

IBM  enhanced  graphics  monitor 87141 

SEC  MuHIfvnc  5/787 

NEC  APC-IV  Color  Monitor 56176 

PGS  HX-12E  Hi-Resolution  RGB 48942 

SONY  MULTISCAN SWE 

TAXAN  760  New  EGA  Model 4n40 

TAXAN  770/ 53140 

EGA  DISPLAY  CARDS 

ATI  Wonder  Card $268.75 

GENOA  Supat  E(U  . 

IBM  Enhanced  Graphics  Adapter 398.96 

NEC  08-1  840i4Mr. ...  . . 334  43 

ORCHID  EGA  Card 329.94 

PARADISE  Auto  Switch  EGA 33110 

QUADRAM  EGA  Card 319.10 

QUAD  Prosync 359.90 

SCOA  Star  EGA 21150 

TAXAN  Auto  Switch  EGA  Card 29199  , 

viaEO  7 Vtta  De'y.t  34;  45 

M ! !»M  f*  t ^•rti  j 

■■■icmnSiCcdMMi 

AST  5251-11  Plus/Sai  tt $639.04/ 5«68i 

EVEREX  1200B/2409I 109,90/1*950 

HAYES  Transet  1000  128K 274.10 

HAYES  1200/12008  38148/29103 

HAYES  2400  54150 

HAYES  2400B 45166 

IRMA  3278/79  Courier 696.17 

LS  R080TIC$  12008  HAYES  tampal.  . 10145 

..3  ROBOTICS  1206  EUaraal 12116 

13  NOtOTlCI  24068  19178 

VEN-TEL  1200  Int.  Had  Card 19440 

VEN-TEL  1200  Plus Z28JI 

VENTEL  2400  Int.  Half  Card 29110 

VEN-TEL  2400  External 31144 

i/Crwiitalk.  


4164  (64K)  9 chip  set $1188 

128K  piggy  backs  9 chip  set 3445 

412SW  (2^1  9 chip  set 3245 

8087-2  (for  MMPAQ  OeskPro) 1^93 

8087-3  (for  PUXT/COMM  Por^l  iKsi 

60287-6  (tortf  and  AT  Compatible) 16640 

8K87.8/ Wt7.t8 ^ , ,29746/ian£ 

cmmo  388  1 Mm  HMrada  SAVE 

A-6  SwiCbiM  lei  iosr  er  terlaTi  $39  95 

BASF  [VS,  CVO  1240 

BASF  Disks  for  AT  (1  2 Meg) 2114 

OATASHIELD  6 Outlet  Surge  Suppressor  . . .19.90 
OATASHIELD  500  Watl  BaR  Backup  . . . .469.10 

KENSINGTON  Masterpiece 99.99 

KENSINGTON  Maiiarotaca  Pin  11140 

KENSINGTON  Masterpiece  Remote 11795 

KEYTRONICS  5150/5181 9100/162  00 

PERMA  P(^R  6 Outlet  Surge  Suppressor  29.40 
QUADRAM  Micro  Fa/ers 14140 


LOGITECH  Logimouse  Bus  Version $10106 

LOGITECH  Logimouse  C7  8945 

MICROSOFT  Mouse  (Bus  Version) 11134 

MICROSOFT  Mouse  (Serial  Version)  131.26 

MOUSE  SYSTEMS  (Serial  Version) 10155 

MOUSE  SYSTEMS  (Bus  Version) 11177 


MOST  ORDERS  SHIPPED 
WITHIN  48  HOURS. 


Call  COW  for  custom  quotes 
on  products  not  listed. 


If  you  find  a battar  price 
call  us  before  you  buy. 


WH1 


U?  CALL  COMPUTER  DISCOUNT  WAREHOUSE  NOW! 

Outside  Illinois  and  Canada 


1-(800l  233- 4426 


498-1426 


FAX 

291-1737 


HIGH  VOLUME 
BIDS  INVITED 
PO  BOX  3048 
Northbrook.  IL 
60065 


CDW  787  PC 


ro 


A DREAM  COME  TRUE! 

NEW!  CCC-iS(>c  ‘2995"" 

16  MHz,  1 MB  RAM,  1.2  MB  Floppy,  Keyboard. 
40  MB  Hard  Disk  Option *699“ 


]FREE  SOFTWARE  systems 


Shipped  Within  72  Hours 


CCC-ATc *999"^  CCC-XTc *999"^ 

6 or  10  MHz  CPU  Speed,  1.2  MB  30  MB  Seagate  HD,  360K  Floppy 
Floppy,  Keyboard.  Drive,  4.77  or  8 MHz,  Keyboard,  TTL 

30  MB  HD  ...  ‘649“"  40  MB  HD  ...  ’699“  Monitor  and  Video  Card. 


IBM-XT™ ‘1699"" 

256K,  l,360K  Dr.,  20  MB  HD 

COMPAQ  386™  *5199“ 

1.2  MB  Floppy.  40  MB  HD 

SPERRY  IT™..  *2999"* 

1.2  MB  Floppy.  40  MB  Hard  Disk 


♦ SOFTWARE 

♦ 

Framework  11 

.39900 

DBASE  III -F 

.•399“ 

1 Microsoft  Quick  Basic . 

. . ‘69” 

Borland  TUrbo  “C” . . . . 

..‘69“ 

PFS:  1st  Choice 

*Q9<>» 

. . ‘69“ 

1 Norton  Utilities 

. . ‘69" 

1 Managing  Your  Money 

*109“ 

1 (HHUnticS  INTERNAL  MODEMS 

1 Auto  Adjustable!  f 1 2CX)  Baud . . 
1 Auto  Answer  J 12400  Baud.. 

*9900 

‘199" 

1 CCC-EXTERNAL  MODEMS 

1 Auto  Adjustable!  / 1200  Baud. . 
1 Auto  iMiswer  / 1 2400  Baud . . 

‘249" 

NEW!  CCC  Portable  XTc 

*99900  256k  ram.  Two  360K 
drives.  Built-in  9"  TTL  or  composite 
monitor.  Video  Card,  Keyboard. 

20  MB  Hard  Disk  Option »299°” 


XEROX 

VENTURA 

Professional 

Desktop 

Publishing 

*59500 


SERVICE  AFTER  THE  SALE 

On-going  service  on  a "first  name”  basis 
k with  the  person  you  bought  it  from,  ccc-mj 


MCATSA  SAME  AS  CASH 


♦ PRINTERS 
DYNAX  2010 

200  CPS,  10*  Carriage 

DYNAX  2015 

200  CPS,  15  "Carriage 

EPSON  LQIOOO 

24  Pin,  240  CPS,  1 5"  Cjmiage 

Toshiba  351 

24  Pin,  288  CPS,  1 5 " Carriage 


♦ 

*36900 

*44900 

*69900 

*99900 


50  D/S  D/D  DISKETTES 

Plus  FREE  60  Capacity  Data  Case  . ‘29” 

CIRCLE  270  ON  READER  SERVICE  CARD 


^ SPECIALS  ♦ 
NEC  Multisync  ..  *575**® 
EGA  Monitor *439®“ 

EGA  Short  Card.  . *199“® 

Color  Monitor .. . *299““ 

2MBEMSXT *99““ 

Monograph  w/pp  . . *69““ 

30  MB  Kit *429““ 

OrchldJET386  . . *996““ 
Electronic  Arts  . .30%  otr 


GUARANTEES/WARRANTIES 

All  CCC  Hardware  is  Warrantied  for  1 Year, 
30'Day  Money  Back  Guarantee  for  Mail 
Orders  (15  Days  for  Walk-ins).  All  systems 
are  fully  assembled,  tested  & burned  in. 


CALL  TOLL-FREE  FOR  OUR  LOW,  LOW  PRICES!  (800)  422-2666 


The  Right  products,  the  Right  prices,  the  Right  services.  5239  North  Harlem  Avenue,  Chicago,  Illinois  60656  (312)  774-0091 

AMEX,  Add  5%.  Personal  checks.  Add  2%.  Uc  Don't  Hold  Checks  Because  Thai  Would  Delay  Delivery.  IL  residents  add  8%  sales  tax  Shipping  extra.  Ail  or^rs  prepaid. 

CCC-XT . CCC-AT<.  CCC-MKk  and  CCC  PnrtaMc  XT  are  tepMeted  tradtrtiurks  of  Chicafto  Computer  Conneetton.  Inc  IBM  and  COMMQ  are  rcgiMcred  iradcmarlu  of  their  respective  companies  Prvees  »ut>tect  to  ctiai^te 


PROVEN  QUALITY  AND  SERVICE! 


COMPUTER 

(IBM  XT  COMPATIBLE) 


✓ 8088-2  8 MHz  TURBO  CPU 

✓turbo  speed  selected  by  keyboard 

✓ 640K  RAM 

✓ 2 FLOPPY  DISK  DRIVES 
✓monochrome  graphics  card 

(HERCULES  COMPATIBLE) 

✓ l2"TTL  GREEN  MONITOR 

✓ 150W  POWER  SUPPLY 

✓at  style  keyboard 
✓parallel  printer  port 

✓ fully  assembled  & TESTED 

✓ 72  HOURS  BURN-IN 

✓ 1 YEAR  WARRANTY 


AS  LOW  AS 
ONLY... 

695. 


COMPUTER 

(IBM  AT  COMPATIBLE) 


✓ 80286  CPU  8/6  MHz  (OPTION  10/6  MHz) 

✓ OPERATING  SPEED  SELECTED  BY  KEYBOARD 

✓ ZERO  WAIT-STATE  STANDARD 

✓ AT  COMPATIBLE  PHOENIX  BIOS 

✓ 20%  LESS  SPACE  THAN  PC/AT 

✓ KEYLCXK,  POWERS  TURBO  LED  ON  FRONT 

✓ 512K  RAM  (EXPANDABLET01  MEG) 

✓ 1.2MB  FDD  (OPTION  360KB  AVAILABLE) 

✓ FLOPPY/HARD  DISK  CONTROLLER  W/CABLE  (2  FDD.  2 HDD) 

✓ 7 EXPANSION  SLOTS  (5-16  BIT,  2-8  BIT) 

✓ 80287  SOCKET 

✓ 185WAn  POWER  SUPPLY 

✓ AT  STYLE  KEYBOARD 

✓ MONO  GRAPHIC  CARD  (HERCULES  COMPATIBLE) 

✓ 12'"m.  GREEN  MONITOR 

✓ FULLY  ASSEMBLED  & TESTED 

✓ 72  HOURS  BURN-IN 

✓ 1 YEAR  WARRANTY 


^1130. 

W/20MB  (ST-225-65  MS) $1445. 

W/30MB  (4038-40  MS) $1 760. 


SUN-286 Plus  EGA  System 

✓ 6/8  Mz  80286  CPU  aERO  WAIT-STATE) 

✓ 512K  RAM 

✓ 1.2  MB  FLOPPY  DISK  DRIVE 

✓ FLOPPY/HARD  DISK  CONTROLLER 

✓ 1 85  W POWER  SUPPLY 

✓ AT  STYLE  KEYBOARD 

✓ EGA  CARD  (EGA^CGA+MDA) 

✓ 14- EGA  MONITOR  (0.31  mm  Dot  Pitch,  640X350, 16  Colors) 

✓ SERIAL,  PARAaEL  PORT 


H640. 


W/20MB(ST-225)....$1955. 
W/30MB $2270. 


ASK  FOR  OTHER  CONFIGURATIONS! 


# SUNTRONICS 

] 2603  CRENSHAW  BLVD. 

TOLL  FREE-  ^^awthorne,  ca  90250 

1-800-421-5775 

IN  CALIFORNIA;  (21 3)  644 '1 140 

IElMiVaAMaM««tf94eAMsargti  COO.CoV>e>Cw««MCF>Mi(VWL»  MCAif 
ScrMkGw  ControclerPO  oec«p>M*WxvgliH^MD«Br)to(  dsa 
I 80*v*aeha<MI*andb  CAIbt>Mn«oMCASalMT<s  HOODmmrrwnerMr 
WAMMNTVS^vn  I YaCTWorarlY  lober.PMtboioewnan) 

Compvwif  nOotaWbaertfv 

•il>.PC/AI.»«EMXNECWULn«NC.OMkTEO«(XOeC8.«*<«r«0Mv«l 


CIRCLE  274  ON  READER  SERVICE  CARD 


Ll^tsPor 


Access  Indlcstor, 


Like  The  AT 


AT  Style 


Silent  Operating 


360K  Floppy  Drive 


(Second  Drive  Optional) 


Keyboard  With  LED 


Lights  And  Large 


Hi  Resolntion 
Amber  Screen 
TTL  Monitor 


Copyrio^*' 


Fully  IBM  Compatible  XTurbo  System  Ready  to  Plug'In  And  Run 

DfCLUDBS... 

30MB  HARD  DRIVE 


TTL  Hi  Res  Amber  Monitor;  Pins  NEW  “Click”  Keyboard;  FnU 
640K  Memory;  Serial  Port,  Parallel  Port,  Game  Port,  Clock- 
Calendar;  A>T  Style  Case;  360K  Floppy  Drive;  MS-DOS/GWHASIC 


Why  We  Now  Show  Full  System  Pricing: 

Our  customers  tell  us  the  practice  of  many  mail  order 
companies  of  “bare  bone*'  pricing  is  confusing  and 
requires  too  much  work  to  sort  out  the  real  cost  of  a 
full  system. 

Instead,  Northgate  now  gives  you  a price  for  a completely 
configured  system.  This  way,  if  there’s  something  you 
don't  need,  you  subtract  from  an  established  price.  We 
agree,  it  makes  a lot  more  sense  this  way — and  Northgate 
stiU  brings  you  the  LOWEST  PRICES  ANYWHERE! 


$1199 


And  Now — Overnight  Replacement  Of  Any  Failed 
Part  For  1 Full  Year — ^We  Pay  Express  Freight! 
A Guarantee  Unmatched  In  The  Industry! 


Why  do  individual  users.  Fortune  2000  Corporations.  U.S. 
Government  agencies.  Schools  and  Universities  choose  North- 
gate  Systems?  Simple!  Quality.  Performance.  Guarantee  and 
Price.  A combination  no  other  •onrce  can  match. 

With  the  Northgate  XTUrbo/30  you  get  a true  state-of-the-art 
system  at  an  honest  price— no  hidden  costs,  no  gimmicks.  The 
8MHz  speed.  640K  memory  and  30  + Megabytes  of  hard  drive 
storage  give  you  true  computing  power. 

Our  unique  warranty  protects  you  for  one  full  year  against 
failure  resulting  from  defective  product.  If  a part  fails,  notify  us 


and  we’ll  OVERNIGHT  a new  part  so  you're  up  and  running  the 
next  day.  Nowhere  else  in  the  Industry  will  you  find  a program 
like  this! 

AND. ..You  have  no  risk  when  you  order  from  Northgate.  We 
give  you  30  days  to  prove  to  yourself  the  system  is  fully  DOS- 
compatible.  If  we  fall  in  any  way  to  meet  compatibility  standards, 
return  the  system  for  a full  refund  of  your  entire  purcheise  price. 

ALSO  AVAILABLE:  Second  Floppy;  CQA  and  EQA, 
TupeBackupa 


TO  PLACE  YOUR 
ORDER 
PHONE  NOW 


612-553-0320 


NORTHGATE 

COMPUTER 

SYSTEMS 


A DIVISION  OF  ABL  INCORPORATED 


CONSUMER  DIRECT  COMPUTER  MARKETmO  SPECMAliaTS 


WE  ACCEPT 


COD 


CIRCLE  234  ON  READER  SERVICE  CARD 


80286  PROCESSOR 
8- 10  MHz  WITH 


IfEW!  “CLICK”  AND 
TACTILE  TOUCH 
A-T/lOl  STYLE 
KEYBOARD.  NEAREST 
YET  TO  ORIGINAL 
IBM  PC  KEYBOARD! 


.i:i  JP 

m 

AT  LAST!  A lOMHz  286 
COMPLETE  SYSTEM  WITH 
MORE  FEATURES  THAN 
ANYONE  OFFERS  AT  A PRICE 
NOBODY  CAN  POSSIBLY 
BEAT  OR  EVEN  MATCH! 


$1799®® 

COMPLETE  WITH 

32MB  Hard  Drive,  2 Floppies.  AND  MS-DOS/GWBASIC 
VER.  3.21  n,US...Amber  Screen  TTL  12"  Monitor. 


AiVD...Nortligate  Guarantees:  1 FULL  YEAR  OVERNIGHT  REPLACEMENT 
OP  ANY  FAILED  PART— EXPRESSED  TO  YOU  AT  OUR  EXPENSE!!! 


A Lightning  fast  ATurbo  System,  ready  to  plug-in  etnd  run. 
Unsurpassed  quality  in  every  component  gives  you  true 
power  computing  in  a system  experts  agree  cannot  be 
matched  for  half-again  our  price! 

We  even furnish  MS-DOS  3.2  with  GWBASIC  at  no 
extra  costi  An  $85  to  $90  extra  value! 

And  don't  be  concerned  about  reliability.  Each  Northgate 
AHirbo  is  precision-assembled  and  bench  tested  for  a full 
24-hours. 

AND... You  Get  A 30-Day  Money-Back  Compatibility 
Guarantee. ..PLUS — A One-Year  Parts  And  Labor  Warranty 
Backed  By  A 17-Year-Old  Corporation! 

BEST  OF  ALL— Should  Any  Part  Fall  Within  One  Year. 
Northgate  Will  Ship  You  By  Overnight  Express.  The 
Replaeement  Part  And  We  Pay  The  Express  Freight! 

ALSO  AVAILABLE:  HARD  DRIVES  TO  95MB.  CCA.  EGA. 

TAPE  BACKUP 

Because  of  uncertalnttes  in  in  ternatlonal  currencies  and  reciprocal  policies,  prices 
are  suited  tochangewithoutnotice. 


To  Place  Your  Order  Phone  Now 


612  553-0320 

Hours:  8:30-7  PM  CDT  • Sot  9-2 


NOFTTHGATE 

COMPUTER 

SYSTEMS 


A DIVISION  Of  ABL  INCORPORATED 


COHSUMBR  OOUECr  COMFVTKR  ItARKETma  SPBCIAUSTS 


We 

Accept 


COD 


CIRCLE  181  ON  READER  SERVICE  CARD 


Slmmxk  Zt6” 


Who  wants  a mail-order  clone?  Ours  Is  a 
private  label  version  of  the  '^tung  TCS7000 
Standard  equipment  includes:  Intel  80286-10  MHz 

— Norton  SI  rating  101  — 8 slots  — Room  for  1 full- 

height  & 3 half-height  drives  — 220-watt  power  supply  — seryparallel  port 

— 12MB  floppy  with  floppy/hard  disk  controller,  “AT^Ie  keyboard  — 640K 
RAM  (1024K  S50  option)  - MS-DOS  5.2,  & CW-BASC  10IR.  & complete  documen- 
tation — Runs  all  PC  compatible  software  (our  money-back  guarantee  proves  It). 


witti  Mono/Craphics  card  A Tftt/Swivei  Mono  Monitor $1390 

with  Shamrock  ECA-f  card  & NEC  Multisync  Monitor $1979 


X2C  midtifwHcUoH  bonni 

1MB  RAM  $379 


• 1 MB  RAM.  Lotus-mteH^tcrosofc  EMS 
comoatioie 

• Oockfcatondaf.  paraliel  and  serial  oorts 

• RAM  disks  prdcected  bv  Ni-cad  battery 
and  AC  DO^  supply 

• Rkhjp  window  pnnt  spooler  softwRHT 

• Auto  coneguratxn  No  switches  or  Jumpers 

• 2nd  MB  RAM  on  piggyback  board.  5169 

• Came  A?rt  Option  S19 


Sfw 

tape 

bacljyp 


• Plugs  into  fkx>py  controller  in  PC  or  AT 

• Backs  up  2MB^n  in  AT.  IMB/min  in  PCMT 

• Up  to  42  MB  per  carthdge 

• Automatic  Error  Correction 

• Menu  Driven  software  with  online  heip 

• 1-year  warranty 

• mtemal  S429.  Exterriai  $529 

• 0C2000  carthdges  $22  each.  5 fbr  $100 


• EGA  CGA  MOA  & Hercules  CompaObie 

• Short  Card.  5.25"  long 

• OEM  version  by  major  brand  mfr 

• Over  200,000  sold 

• 2-year  warranty 


• Short  Slot  size 

• 100%  Hayes  compatibility 

• 500  or  1200  bps  speed 

• Line-busy  detect  and  auto  redial 

• MIRROR  II  software,  a S69  value! 

• Made  in  USA  quallw 

• 1-vear  warranty 


ScHbe3Z 
finrd  disk  card 


• Minlscribe  Model 
SCXT30 

• 32.7  MB  High  Speed 
RLL  2.7  Drive 

• 68  msec  Average 
Access  Time 


• western  Digital 
Controller 

• 1 DIR  software 

• Low  power— 14  watts 

• Installation  instructions 

• 1-vear  warranty 


scrIbecardAT  32MB  $55S 

30M&  Seagate 

fiard  disk 

kr 


• Seagate  ST258R  31.S  MB  Drive 

• Western  Digital  RLL  controller 

• 65  msec  average  access 

• 25-Qage  user  manual 

• Cables  mounting  screws 

• 1-year  warranty 

• ldir  software 

• Optional  iSOwatt  power  supply  $69 


20MB  wttli  Seagate  controMar  $333 
40MB  00  im,  snsi  nt  $599 


WKH  All 

Hurd  disks. 


to 

AT  fiard  disk  drives 

• Includes  mounting  rails  & data  cable 

• 1DIR  Hard  Dtsk  Organizer  Software 

• Drives  over  55MB  include  large  drive  software 


Size 

Model 

Speed 

Capacity 

Price 

FH 

Seagate  ST4038 

40m$ 

51.9MB 

S577 

HH 

Seagate  ST251 

40ms 

42.8M6 

S529 

FH 

Seagate  ST4051 

40ms 

42.5MB 

$666 

FH 

Seagate  ST4096 

28ms 

80.2MB 

S919 

FH 

Micropolis  1325 

28ms 

71MB 

5944 

FH 

Priam  519 

20ms 

133MB 

$2295 

FH 

Maxtor  1140 

27ms 

117MB 

S2450 

FH 

Priam  519/Award 

20ms 

159MB 

52395 

OiirVI  CKtenMl 
ATW  modem 


• Private  Label 
<«rsion  of 
MKOm  M3124H 

• 30Qrt20(V2400 

• MNP  level  4 error  correction 

• Automatic  Adaptive  Egualization 

• 100%  Haves  compattbiNty 

• NonMMatile  memory  retains 
configuration 

• FREE  MRR0RtlS0mMkRES69  value 

2400  INTERNAL 
MNP  MODBN  $239 


StnM»f/M4  _ 

tape 

backup 


• Dedicated  full-length  controller 

• Fast  backup  at  S MB/mm 

• OC600  cartndge  holds  60  MB 

• Menu-Oriven  software  with  con- 
text sensitive  help 

• 1-year  warranty 

• mtemal  S649.  External  $699 


UOK 

• For  internal  mounting 
PC/XT/AT 

• AT  railSk  grey  & black  bezel 

• Mounting  hardware  & 
manual 

• Requires  DOS  3.2 

• 90-day  warranty 


768f(  e»MS 


• 76eK  of  120  nanosecond  RAM 

• Lotus-mteLMicrosoft  compatibie 

• Short  slot  card 

• 1 MB  piggyback  board  available 
5169 

• Pop-up  window  print  spooler, 
and  RAM  dtsk  software 

• 1-vear  warranty 


i: 


TERMS 

' Prices  include  Freight,  insurance  No 
extra  for  Visa/Mastercard. 

' Complete  satisfaction  within  50  days  or 
you  may  return  for  a full  refund 

Corporate  & Institutional  BCTs  accepted. 


TO  ORDER  CALL: 

CALIFORNIA  805-373-7847 
TOLL  FREE  800-722-2898 

OR  SEND  TO: 

SHAMROCK  COMPUTER 

2509  Thousand  Oaks  Blvd.,  Dept.  P 

Thousand  Oaks,  CA  91362 


CIRCLE  IM  ON  READER  SERVICE  CARD 


MONITOR  NOW  ONLY  !(569! 


QUALITY  IBM  COMPATIBLE  MOTHERBOARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

I TURBO  4.77  / B MHZ  $129.95 

JDR  PART  »:  MCT-TURBO 


• 4.77  OR  a MHi  OPCRATION  VUTTH  6009-2 
a OPTIONAL  8087-2  CO-PROCESSOR 

• OVNAMICALLV  ADJUSTS  SPEED  DURING 
DISKETTE  OPERATION  FOR  MAXIMUM 
THROUGHPUT  AND  REUABIUTV 

• CHOICE  OF  NORMAL  . TURBO  MODE  OR 
SOFTWARE  SELECT  PROCESSOR  SPEED 

I STANDARD  4.77  MHZ  $109.95 

JDR  PART  #;  MCT-XTMB 

• 8088  CPU.  OPTIONAL  8087  CO-PROCESSOR 

• 8 EXPANSION  SLOTS 

• EXPANDABLE  TO  640K  ON-BOARO 
MEMORY  (OK  RAM  INSTAUED) 

• AU  IC«  SOCKETEO-HIGHE5T  QUAUTV  PCB 

• ACCEPTS  2784  OR  27128  ROMS 

[BOTH  WITH  FREE  MCT  BIOSI 


FARADAY 

FDD  CONTROLLER 

JDR  PART  4.  FAR-FDD 

• SUPPORTS  UP  TO  4 INTERNALLY 
MOUNTED  FDD* 

• IBM  COMPATIBLE.  INTERFACES  TO 
360K  OR  720K  USING  DOS  3.20 

• INCLUDES  CABLE  FOR  2 DISK  DRIVES 


IBM  COMPATIBLE 

FLOPPY  DISK  DRIVE 

JDR  PART  It.  FDO-SeO 
GOOD  QUALITY  ORIveS 
BY  MAJOR  MANUFACTURERS  SUCH  AS 
OUME.  TANDON&  CDC 

• SV."  HALF  HEIGHT  • DS  DD  | 

• 360K  STORAGE  CAPACITY  • 48  TPI 


$24.95  1 $69.95 


IBM  STYLE 
COMPUTER  CASE 

AN  ATTRACTIVE  STEEL  CASE  WITH 
A HINGED  LID  FITS  THE  POPULAR  PC  XT 
COMPATIBLE  MOTHERBOARDS 


• SWITCH  CUT-OUT  ON  SIDE  FOR  PC  XT 
STYLE  POWER  SUPPLY 

• CUT-OUT  FOR  8 EXPANSION  SLOTS 

• ALL  HARDWARE  INCLUDED 

$34.95 

SLIDE  TYPE  C4SE  $39.95 


IBM  COMPATIBLE  KEYBOARDS 

MCT-5150  $59.95 1 


• "5150"  STYLE  KEYBOARD 

• FULLY  IBM  COMPATIBLE 

• LEO  STATUS  INDICATORS  FOR  CAPS  8i 
NUMBER  LOCK 

• LARGE,  EASY  TO  REACH  SHIFT  & 
RETURN  KEYS 

• 83  KEY  TYPEWRITER  LAYOUT 


1 1 I 1 1 ; r 1 I 1 I II  : • 11  1 1 

- 

T-rrrr^ 

n np  *"M 

Z-Lj 

MCT-5151 


$79.95 


• REPLACEMENT  FOR  KEYTRONIC” 
KB-S151  KEYBOARD 

• SEPARATE  CURSOR  & NUMERIC  KEYPAD 

• CAPS  LOCK  6 NUMBER  LOCK 
INDICATORS 

• IMPROVED  KEYBOARD  LAYOUT 


MCT-5060 


$59.95 


• IBM  AT  STYLE  LAYOUT 

• SOFTWARE  AUTOSENSE  FOR  XT  OR  AT 
COMPATIBLES 

• EXTRA  LARGE  SHIFT  & RETURN  KEYS 

• LEO  INDICATORS  FOR  SCROLL.  CAPS  8 
NUMBER  LOCK 

• Ain^O  REPEAT  FEATURE 


MCT-5339 


$99.95 


U r TTT,  Li  II  If  TT-'ll'l  1-lB 


• IBM  ENHANCED  STYLE  LAYOUT 

■ SOFTWARE  AUTOSENSE  FOR  XT  OR  AT 
COMPATIBLES 

• 12  FUNCTION  KEYS 

• EXTRA  LARGE  SHIFT  & RETURN  KEYS 

• LEO  INDICATORS  FOR  SCROLL.  CAPS  & 
NUMBER  LOCK 

t AUTO  REPEAT  FEATURE 
' • SEPARATE  CURSOR  PAD 


EKSYDATA  MODEMS 


I AHmodelsfeaturBauto-dial/answer/redielonbusy.HayBSCOfnpatible.powerupseH  | 

test,  touchtone  or  pulse  dialing,  built-in  speaker,  PC  Talk  /«  “ 
software.  Bell  Systems  103  A 212A  full  or  halt  duplex  and  more. 


Talk  III  Corhmunicationa 


INTERNAL 

I EASYDATA-12H  $99.95 

1200  BAUD  HALF  CARD 

I EASYDATA-12B  $119.95 

1200  BAUD  10"  CARD 

I EASVDi(T«-24B 

2400  BAUD  FULL  CA 

EXTERNAL 

NO  SOFTWARE  INCLUDED 

I EASYDATX-12D  $119.95 

1200  BAUD 

I EASYDATA-24D  $219.95 


$199.95 

CARD 


BUILD  YOUR  OWN  259K 
XT  COMPITIBLE  SYSTEM 

XTMOTHERBOMD  M09» 
PRO-BIOS  ll$20VUUE)  FREEI 
2S6K  MM  t26:> 

130  won  POWER  SUPPLY  tS9» 
HIP-TOP  USE  <34« 

KETTROHIC-REYBOIRD  S49» 
300K  DRIVE  <09>! 

FRMDIYCONTROUER  t24» 
MOHOCHROMERDRPTOR  t49<‘ 
FORTRONICS  MOHITOR  >99<9 

TOTRL:  $530.15 


DISPLAY  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-EGA  $179.95 

lOOVtlBU  COMPATIBLE.  PASSES  IBM  EQA  0M6A70Sr/CS 

• COMPATIBLE  WITH  IBM  EGA.  COLOR  GRAPHICS 
AND  MONOCHROME  ADAPTORS 

• TRIPLE  SCANNING  FREQUENCY  FOR  DISPLAY 
ON  EGA.  STANDARD  RGB  OR  HIGH  RES- 
OLUTION MONOCHROME  MONITOR 

• FULL  256K  OF  VIDEO  RAM  AUOWS  640  x 350 
PIXELS  IN  16  OF  64  COLORS 

. UGHT  PEN  INTERFACE 


MCT-CO 


$49.95 


COMPATIBLE  WITH  IBM  COLOR  GRAPHICS  STANDARD 

• SHORT  SLOT  CARO  USES  VLSI  CHIPS  TO 
INSURE  REUABIUTY 

• SUPPORTS  RGB.  COMPOSITE  MONOCHROME 

OLOR  AND  AN  RF  MODULATOR  OUTPUT 

• 320  X 200  COLOR  GRAPHICS  MODE 

• 640  X 200  MONOGRAPHICS  MODE 

• UGHT  PEN  INTERFACE 


MCTMBP 


$59.95 


COMPATIBLE  WITH  IBM  MONOCHROME  AND  HERCULES  GRAPHICS  STANDARDS 

• SHORT  SLOT  CARD  USES  VLSI  CHIPS  TO 
INSURE  REUABIUTY 

• PARALLEL  PRINTER  PORT.  CONFIGURABLE  AS 
LPT1  OR  LPT2 

. 720  X 348  GRAPHICS  MODE 

• LOTUS  COMPATIBLE 

• CAN  RUN  WITH  COLOR  GRAPHICS  CARD  IN 
THE  SAME  SYSTEM 


MCT-MO 


$79.95 


COMPATIBLE  WITH  IBM  MONOCHROME  AND  HERCULES  GRAPHICS  STANDARDS 

• SERIAL  PORT  OPTION 

• PARALLEL  PRINTER  PORT 

• 720  X 348  GRAPHICS  MODE 

• 80  x 25  TEXT  MODE 

• LOTUS  COMPATIBLE 

• SELECTABLE  TO  RUN  ALONG  WITH  COLOR 
GRAPHICS  CARD  IN  THE  SAME  SYSTEM 

I MB'SERMLoPTIONAL SERIAL portMO** 


MCT-MONO 


$49.95 


ANOTHER  FANTASTIC  VALUE  FROM  JDR! 

• IBM  COMPATIBLE  TTL  INPUT  • 720  x 348  PIXEL  DISPLAY 

PLEASE  NOTE  THIS  CARD  WILL  NOT  RUN  LOTUS  GRAPHICS 
AND  DOES  NOT  INCLUDE  A PARALLEL  PORT 


EPROM  PROBRAMMERS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-EPROM  $129.95 

PflOGHAMS  ZTxx  AND  27xxx  SERiES  EPROMS  UP  TO  27S12 

• SUPPROTS  VARIOUS  MANUFACTURERS 
FORMATS  WITH  12.5,  21  AND  25  VOLT 
PROORAMMIMG 

• MENU-DRIVEN  SOFTWARE  ALLOWS 
EASY  MANIPULATION  OF  DATA  FILES 

• SPLIT  OR  COMBINE  THE  CONTENTS  OF 
SEVERAL  EPROMS  OF  DIFFERENT  SIZES 

• READ.  WRITE,  COPY,  ERASE  CHECK  AND 
VERIFY  WITH  EASY  ONE  KEY  SELECTION 

• INCLUDES  SOFTWARE  FOR  STANDARD 
HEX  AND  INTEL  HEX  FORMATS 


immitti 


14  S4NBPR0BIUMMEII<1B9» 
IlOBRNB  PROBMMMEII  ^2999^ 


MCT  PRODUCTS  CARRY  A ONE  YEAR  WARRANTY  COPYRIGHT  1987  JDR  MICRODEVICES 


1200b  MODEM  2400b  MODEM  M999S 


MULTIFUNCTION  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-MF  $79.95 

ALL  THE  FEA  TUBES  OFASTS  SIX  PACK  PLUS  A T HALF  THE  PBICE! 

• O-340K  DYNAMIC  RAM  USING  41S4« 

• INCLUOCS  SERIAL  PORT.  PARALLEL  PRINTER 
PORT.  GAME  CONTROLLER  PORT  AND 
CLOCK/CALENDAR 


MCT-RTMF 


ADDS  UP  TC  3 MB  OF  1 BIT  MM  TO  THE  A T 

• USER  EXPANDABLE  TO  1.S  MB  Of  ON  BOARD 
MEMORY  (NO  MEMORY  INSTALLED) 

• FLEXIBLE  ADDRESS  CONFIGURATION 

• INCLUOCS  SERIAL  PORT.  PARALLEL  PORT 

• OmONAL  PIGGYBACK  BOARD  PERMITS 
EXPANSION  TO  3 MB 

ITMF4aiAL  2nd  SERIAL  PORT  S24M 

MCT-iniF-IIC  >29>* 

PIGGYBACK  BOARD  (ZERO  K INSTALLED) 


$139.95 


MCT-MIO 


A PEBFECT  COMPANION  FOB  OUB  MOTHEBBOABD 

• 2 DRIVE  FLOPPY  DISK  CONTROLLER 

• INCLUDES  SERIAL  PORT.  PARALLEL  PORT. 

GAME  PORT  AND  CLOCK/CALENDAR 
WffTH  BATTERY  BACK-UP 

• SOFTWARE  FOR  A RAMDISK.  PRINT  SPOOLER 
AND  CLOCK/CALENDAR 

MKhSaUL  2nd  SERIAL  PORT  *15** 


$79.95 


MCMO 


USE  WITH  MCT-FH  FOB  A MINIMUM  OF  SLOTS  USED 

• SERIAL  PORT  ADDRESSABLE  AS  COM1.  COM2. 

COM3  OR  COMA 

• PARALLEL  PRINTER  PORT  ADDRESSABLE  AS 
LPT1  or  LPT2  (k378  OR  a27B) 

• CLOCK/ CALENDAR  WTTH  A 
BATTERY  BACK-UP 

104EtllL  2nd  SERIAL  PORT 


$59.95 


118“ 


MCT-ATIO 


USE  WITH  MCT-ATFH  FOB  A MINIMUM  OF  SLOTS  L 


• SERIAL  PORT  ADDRESSABLE  AS  COM1.  COM2. 
COM3  OR  COMA 

• PARALLEL  PRINTER  PORT  ADDRESSABLE  AS 
LPTA  OR  LPTB  (>378  OR  >278) 

• GAME  PORT 

• USES  IBASO  SERIAL  SUPPORT  CHIPS  FOR  HIGP 
SPEED  OPERATION  IN  AN  AT 

ATIO'SERIU  M SERIAL  PORT  *24** 


MM  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 


MCT-RAM 


$99.95 


A CONTIGUOUS  MEMOBY  SOLUTION  FOB  YOUB  SHORT  OB  BEGULAB  SLOT 

• SHORT  SLOT.  LOW  POWER  PC  COMPATIBLE 
DCSION 

• CAN  OFFER  UP  TO  S76K  OF  ADDITtONAL 

• USER  SELECTABLE  CONFIGURATION 
AMOUNTS  OF  182.  384.  812.  2S6  S S7SK. 

USIMG  CORISINATIONS  OF  BA  B 256K  RAM 


MCT-ATRAM 


A POWEB  USEBS  DBEAM.  4MB  OF  MEMOBY  FOI  A T 

• USER  EXPANDABLE  TO  2MB  OF  ON-BOARD  M'- 

MERIORY  1 

• USES  FULL  16  BIT  PARITY  CHECKED  MEMORY. 

6AK  OR  2S6K  DYNAMIC  RAM 

• FLEXIBLE  STARTING  ADDRESS.  ROUND  OUT 
CONVENTIONAL  MEMORY  TO  640K  A ADO 
EXTENDED  MEMORY  ABOVE  1MB 

MCMTUIHIC  *39** 

2MB  PIGGYBACK  BOARD  (ZERO  K INSTALLED) 


MCT-EMS 


$129.95 


2MB  OF  LOTUS/INTEUMICBOSOFT  COMPA  TIBLE  MEMOBY  FOB  THE  XT 

• CONFORMS  TO  LOTUS/INTEL  EMS 

• USER  EXPANDABLE  TO  2 MB 

• USES  6AK  OR  ZBOK  DYNAMIC  RAM 
INO  MEMORY  IN8TALUO] 

• USE  AS  EXPANDED  OR  CONVENTIONAL 
MEMORY.  RAMDISK  OR  SPOOLER 

• SOFTWARE  INCLUDES  EMS  DEVICE  DRIVERS. 

PRINT  SPOOLER  AND  RAMDISK 

MCT-ATEMS  AT  VERSION  OF  THE  MCT-EMS  *139** 


#JDR  Microdevices 


^Seagate 

HARD  DISK  SYSTEMS 

20  MB  30  MB 
$330  $300 

I Sysfems  include  half  height  hard  disk  drive,  hard  disk  drive  controller, 
and  instructions.  Drives  are  pre-tested  and  warranted  for  one  year^ 

l^eagatew  MB  AT  drive 

FAST  40ms  ACCESS  TIME  \ 

$599 


height- 


disk  CDNTRDLLER  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 


MCT-FDC 


$34.95 


QUALITY  DESIGN  OFFEBS  4 FLOPPY  CONTBOL  IN  A SINGLE  SLOT 

• INTERFACES  UP  TO  4 FOO»  TO  AN  IBM 
PC  OR  COMPATIBLE 

• INCLUDES  CABLING  FOR  2 INTERNAL 
DRIVES 

• USES  STANDARD  DB37  CONNECTOR 
FOR  EXTERNAL  DRIVES 

• SUPPORTS  BOTH  DS/DD  AND  DS-  QD 
WHEN  USED  W DOS  3.2  OR  JFORMAT 


MCT-HDC 


$99.95 


HABD  DISK  CONTBOL  FOB  WHATQTHEBS  CHABQE  FOB  FLOPPY  CONTBOL 
IBM  XT  COMPATIBLE  CONTROLLER 
SUPPORTS  16  DRIVE  SIZES  INCLUDING 
8.  10.  20.  30  6 40MB 

• OPTIONS  INCLUDE  THE  A8IUTY  TO 
DIVIDE  1 LARGE  DRIVE  INTO  2 
SMALLER.  LOGICAL  DRIVES 

• INCLUDES  CABLING  FOR  1 INTERNAI 
DRIVE 


MCT-RLL 


$119.95 


GET  UP  TO  SCBo  MOBE  STOMQE  SPACE  ON  YOUB  HABD  DISK 

• INCREASES  THE  CAPACITY  OF  PLATEO 
MEDIA  DRIVES  BY  SOS 

• RLL  2.7  ENCODING  FOR  MORE 
REUABLE  STORAGE 

• TRANSFER  RATE  IS  ALSO  SOS  FASTER; 

7S0K/MC  «•  50OK  MC 

• USE  WITH  $T-238  DRIVE  TO  ACHIEVE 
30>  MB  IN  A HALF  HEIGHT  SLOT 


MCT-FH 


$139.95 


STABVED  FOB  SLOTS?  SATISFY  IT  WITH  THIS  TIMELY  DESIGN 

• INTERFACES  UP  TO  2 FOO>  6 2 HOD* 

• CABUNG  FOR  2 FDD*  & 1 HOD 
> FLOPPY  INTERFACE  SUPPORTS  BOTH 

OS/DO  A OS/OO  WHEN  USED  WITH 
DOS  3.2  OR  JFORMAT 

• AU  POPULAR  HOD  SIZES  ARE 
SUPPORTED.  INCLUDING  S.  10. 20. 30 A 


MCT-4TFH 


$169.95 


FLOPPY  AND  HABD  DISK  CONTBOL  IN  A TBUE  A T DESIGN 

• AT  COMPATIBLE.  CONTROL  UP  TO  2 
360K  720KOR1.2MeFDD*ASWELL 
AS  2 HOD*  USING  THE  AT  STANDARD 
CONTROL  TABLES 

• SUPPORTS  AT  STYLE  FRONT  PANEL 
LEO  TO  INDICATE  HO  ACTIVITV 

• 16  BIT  BUSS  PROVIDES  RAPID  DATA  ^ . 

TRANSFERS  

• FUUV  SUPPORTED  BY  AT  BIOS 


110  Knowles  Drive.  Los  Gatos.  CA  95030 
Toll  Free  800-538-5000  • (408)  866-6200  • FAX  (408)  378-8927  • Telex  171-110 


CIRCIHOSONRF  Ani  R SI  K\  !(  I CARD 


i^rlington  &mputer  /Product/  give/  you  the 
be/t  price/  on  iBID  PC/. . . 


IBM  XT 

1 Drive.  640K.  20  MB  Hard  Disk 
w/Monochrome  Monitor  . . . $1475 
w/Color  Monitor  — $1675 


IBM  AT 

1.2  Floppy.  512K.  20  MB  Hard  Disk 
w/Monochrome  Monitor  . . . $2795 
w/Color  Monitor $2995 

AT  339  (8  MHZ) 

1.2  Floppy.  512K. 

30  MB  Hard  Disk $3495 


/ \ 

IBM  PERSONAL 
SYSTEM  II 

BRAND  NEW  AND 
IN  STOCK  — 

CALL  NOW! 


V 


. . .and  COMPAQ  too! 


COMPAQ  PORTABLE 


2 Drives,  256K $1595 

1 Drive,  256K,  20  MB $1950 

1 Drive,  640K,  20  MB $2025 


COMPAQ  286 


DESKTOP  — 1 Drive 
640K,  30  MB,  Monitor 


$3075 


PORTABLE  II  MODEL  IV  — 
1 Drive  640K,  20  MB  


$3295 


COMPAQ  DESK  PRO 


1 Drive,  640K,  20  MB 

Green  or  Amber  Monitor $1750 


PORTABLE  III-  „ 

1 Drive  640K,  20  MB  $4050 


COMPAQ  386 

Model  40 $4695 

Model  70 $5295 

Model  130 $6375 


DRIVES  & TAPES 


360K  Floppy  tor  PC $99 

360K  Floppy  for  AT $115 

20MB  Tape  Backup  for  XT $459 

20MB  Tape  Backup  for  AT $489 

Plus  Hard  Card $659 

EVEREX 

60MB  Internal  Backup  for  AT $739 

60MB  External  Backup  for  AT  $899 

SEAGATE  HARD  DISKS 

20MB  Kit  for  XT  (Model  225)  $329 

30MB  Kit  for  XT  (Model  238)  $379 

30MB  (or  AT  (Model  4038) $539 

40MB  (or  AT  (Model  4051)  w/software  . . $679 
80MB  for  AT $869 

IOMEGA 

10  + 10  Bernoulli  w/Controller $1595 

20  + 20  Bernoulli  w/Controller $2125 

V J 


Arlington 

C>mputer 


’roduct/.inc. 


3025-E  S.  MALMO 
ARLINGTON  HEIGHTS,  IL  60005 


VIDEO  BOARDS  ^ 


Hercules  Graphics  Plus $179 

Hercules  Color  Card $145 

STB  EGA  Plus $259 

Paradise  Autoswitch  $345 

Quadram  Prosync $349 

Quad  EGA $309 

NEC  GB1 $359 

Vega  Deluxe $359 

Everex  EGA $195 

Everex  Edge $219 

Hercules  Compatible  Graphics  Card $85 

Hercules  Compatible  Color  Card $69 


MONITORS 

AMDEK  PRINCETON 


310A $139 

410 $159 

600  $359 

722  $475 


MAX12 $159 

HX12 $415 

HX12E $499 

SR  12 $565 


NEC  Multisync $549 

THOMPSON  Color $319 

^SAMSUNG  Color $299 ^ 


FOR  ORDERS  A SYSTEMS  QUOTES: 

800-548-5105 

CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 

SHIPPING  312-228-6333 

TECHNICAL  ASSISTANCE  312-228-1470 

Prices  and  Availability  Subject  To  Change  Without  Notice 


Bringing  gou  the  be/t  in  IBili  compotible 
peripheral/  /ince  1984. 


OUR  EPSON  PRINTER  PRICES  ARE  SO  GOOD  WE  NEED  TO  SHOW  THEM  OFR 


LX  86 

FX  286E 

LQ  1000 

EX  800 

$179 

$419 

$599 

$365 

FX  B6E 

LQ  800 

LQ  2500 

EX  1000 

$299 

$429 

$849 

$489 

^ PRINTERS  ^ 

EPSON 


LX  86  ... . 

. $179 

LQ  1000. . 

. $599 

FX  86E  . . . 

. $299 

LQ  2500 . . 

. $849 

FX  286E . . 

. $419 

EX  800  .. . 

. $365 

LQ  800  .. . 

. $429 

EX  1000.. 

. $489 

OKIDATA 

192  Plus  

193  Plus 

292  w/Module 

293  w/Module 

Pacemark 

TOSHIBA 


321  S/L $519 

351  Model  II $929 

NEC 

P6 $445 

3550  $769 

P5XL  $999 

P7 $639 

IBM 

Proprinter $399 

Proprinter  XL $549 

HEWLETT-PACKARD 

LaserJet  II $1795 

SILVER-REED 

EXP800  $669 


. $349 
. $525 
. $549 
. $629 
$1749 


SOFTWARE  ^ 


Lotus  123 $319 

Symphony $429 

Word  Perfect  4.2  $205 

Wordstar  2000+  $279 

Multimate  Adv $269 

Microsoft  Word $259 

Framework $399 

D Base  III  Plus $389 

R Base  System  V $389 

Volkswriter  III  $145 

IBM  Displaywrite  IV $359 

Smartcom $49 

Crosstalk  $99 

Norton  Utilities $59 

Managing  Your  Money $115 

V y 


^MULTIFUNCTION^ 

BOARDS 


Everex  Magicard  384K $159 

AST  6 Pack  W/384K  $189 

AST  6 Pack  Premium  w/512K  , $339 

AST  Advantage $339 

AST  Rampage  PC  W/256K  ....  $259 

AST  Rampage  AT  W/512K $409 

Orchid  Tiny  Turbo $399 

Intel  Above  Board  PC $269 

Intel  Above  Board  PC  P/S $299 

Intel  Above  Board  AT $349 

Intel  Above  Board  AT  P/S $369 

Irma  Board $695 

AST  5251-11  $559 


MODEMS 

HAYES 

1200  $359 

1200  B Alone $289 

1200  B w/Software  $329 

2400 $545 

2400  B $489 

Everex  300/1200  w/Software  . . $109 


CHIPS 


64K  Ram  Chips 
256K  Chips  . . . 

8087-3  

8087-2  

80287  

80287-8MH2. . . 


. . 9for$11 
each  $2.95 

$109 

$149 

$169 

$269 


v 


* ISSUE  HIGHLIGHTS  ★ 

ASTRAMPAQEAT 

NEC  MULTISYNC 

MICROSOFT 

MOUSE  SYSTEMS 

EPSON  PRINTER  STAND 

W/2  MEGABYTES 

MONITOR 

BUS  MOUSE 

MOUSE 

W/PRINTER  PURCHASE 

$539 

$549 

$119 

$106 

$15 

EVEREX  300/1200 

SEAGATE  20MB 

MICROSOFT 

135  WATT 

COMPAQ 

MODEM  W/SOFTWARE 

HARD  DISK  KIT 

SERIAL  MOUSE 

POWER  SUPPLY 

FLOPPY  DRIVE 

$109 

$329 

$129 

$95 

$99 

Arlington 

&mputer 


roduct/Jnc. 

3025-E  S.  MALMO 
ARLINGTON  HEIGHTS,  IL  60005 


FOR  ORDERS  S SYSTEMS  QUOTES; 

800-548-5105 

CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 

SHIPPING  312-228-6333 

TECHNICAL  ASSISTANCE  312-228-1470 

Prices  and  Availability  Subject  To  Change  Without  Notice 


MAGAZINE 


FILL  IN  THE  MISSING  GAPS  IN 
YOUR  PC  MAGAZINE  LIBRARY 

Complete  your  library  of  IBM-Standard  reference  information 
with  back  issues  of  PC  MAGAZINE. 


3/10/87-P0WER 
GRAPHICS  FOR  BUSI- 
NESS: 44  Spreadsheets 
that  Supercharge  your 
Spreadsheet  Graphics; 
Animation  Made  Easy; 
PC  Slides;  Reviews  of 
TurboBASIC;  Early  Tax; 
The  Tax  Advantage; 
Sharp's  PC-7100  and 
more. 


2/24/87-HAL  1-2-3: 
ADDING  EASE  AND 
POWER  TO  LOTUS  1-2-3; 
16  Full  Featured  Word 
Processors  Under  $100; 
80286  Based  XTs;  20 
DOS  Enhancing  Utili- 
ties; AT  Update;  Epson's 
Equity  III  Plus;  PC  Secu- 
rity Modems;  Orchid 
Technology's  PC  Net  and 
more. 


2/10/87-DESKT0P 
PUBUSHING:  HANDS-ON 
REVIEWS  OF-Pagema- 
ker,  PFS:  ClichArt,  Har- 
vard Professional,  Front 
Page,  Ventura  Publisher; 
PC  Labs  Tests  5 Low- 
Cost  Integrated  Pack- 
ages; 9 Affordable  AT 
Compatibles;  14  State- 
of-the-Art  Hard  Disk 
Cards;  The  IBM  PCII; 
and  more. 


1/27/87-TOP  DRAW 
DATABASES— DataEase, 
R;BASE  System  V.dBASE 
III  Plus.  PFS:Profes- 
sional  File.  PowerBase, 
Q & A;  PC  Magazine's 
3rd  Annual  Awards  for 
Technical  Excellence; 
Double  Y)ur  Directories; 
Views  on  the  Perfect  Lap- 
Top;  FREE  Word  Counter 
Prc^ram;  AT  MultiFunc- 
tion  Boards  and  more. 


m3/87-THE  BEST  OF 
1986— 3rd  Annual  Best 
& Worst  Editor's  Per- 
sonal Picks;  The  AT 
Clone  from  IBM;  IBM 
Token  Ring  Report  Card; 
Removable  Hard  Disks 
—3  Bernoulli  Challeng- 
ers; Electronic  Thesauri; 
Multi  Dimensional 
Spreadsheets;  CAD  at 
Any  Price;  MSR:  A New 
Approach  to  Software 
Support  and  more. 


12/23/86-MORE 
POWER  FOR  PORTABLES 
—6  Hardworking  Lap- 
Tops;  AT&T’s  StarLAN; 
FREE  Security  program; 
Animate  Your  Presenta- 
tions; NEWVIEWS-An 
Accounting  Break- 
through; Multiport 
Serial  Cards;  Freelance 
Plus  and  more. 


12/9/86-SPECIAL  LAN 
ISSUE-Hands-On,  In- 
Depth  Reviews  on 
NetWare.  StarLAN.  G/ 
NET.  S-NET,  ProNET  10. 
ARCnet.  Tl’s  LANServer; 
Professional’s  LAN 
Primer;  Hard  Disk  Tips: 
More  Speed,  More 
Space;  First  Look  at  HAb 
3 Winning  Word  Proces- 
sors; Phoenix  Macro 
Assembler  and  more. 


11/25/86-COMPAQ: 
THE  NEW  LEADER;  Sp^ 
cial  Report:  RAM  Resi- 
dence Crisis;  On-Line 
Searcher:  One-Stop 
Shoping:lstLookatPfS 
Professional  Series; 
State-of-the-Art 
M*A*S*90;  Vdikswriter; 
The  Gallery  Collection; 
Flash  Supra  Liminal 
Messages  and  more. 


ll/ll/86-3rd  ANNUAL 
PRINTER  ISSUE-97 
New  Printers  Evaluated 
By  PC  Labs:  Dot  Matrix. 
Di^Ha^d  Daisy  Wheels, 
Lasers  As  Low  As  $1,995, 
New  Lasers  With  En- 
gines; A Readable  Lap- 
Top— The  Z-181;  Small- 
Talk; New  Mice  from 
Logilkh;  Create  A Mas- 
ter Print  Control  Utility 
and  more. 


10/28/86-TAMING 
COMMUNICATIONS-PC 
Labs  Tests  34  Modem 
Programs  for  Speed, 
Power  and  Ease;  Bar- 
gain ATs— 8 Compati- 
bles Under  $2,000.; 
R:6ase  Series  5000  and 
dBASE  111  Pius  Go  Head 
to  Head;  IBM’s  Next  Gen- 
eration 286-Based  XT 
and  more. 


10/14/86-PC  LABS 
TESTS  18  LOW-COST 
COMPATIBLES;  3 Lotus  1- 
2-3  KnockOffs;  The 
Language  of  Ai  — 7 
PROLOGS  Compared; 
1st  Look  at  Compaq’s  32 
Bit  PC;  6 Utilities  for 
Byte-Level  Editing;  FREE 
PROGRAMS-Set  Bor- 
der Colors  in  Turbo  Pas- 
cal; Pop  Up  Note  Pads 
and  more. 


9/30/86-NEW  SCAN- 
NERS FOR  TEXT  GRAPH- 
ICS; IBM's  8-MHzAT; 
MapMaking  Software; 
PC  Labs  Tests  14  Re- 
mote Emulators  That 
Speak  SNA;  FREE  PRO- 
GRAM—Painless  Disk 
Cleanup;  Wyse  PC286; 
Voice  Technology;  Gener- 
ators Give  New  Life  to 
COBOL  and  more. 


9/16/86-PC  LABS 
TESTS  18  ACCELERATOR 
BOARDS-25  Back  Up 
Systems;  Programming-. 
More  EGA  Secrets  IBM 
Never  Told  \bu;4  9,600 
bps  Modems;  The  Soft- 
ware Key  to  Hard  Disk 
Security;  7 3270  Emula- 
tion Boards;  2 AT  Alter- 
natives; FCC  Certifica- 
tion Wars  and  more. 


JULY  86-DOS  TO  TRA- 
VEL-PC  UBS  Tests  9 
Top  Portables;  Project 
Database  11-26  FlatFiie 
Choices;  PC  Labs  Tests 
10  Disk/Tape  Combo 
Units;  Smart  Answering 
Machine;  How  to  Flag 
Live  Tingle  Keys;  Strip- 
ping Down  dBASE  Files 
for  Speed  and  more. 


Order  back  issues  of  PC  MAGAZINE  by  returning  the  attached  coupon,  or  clearly  written  order 
form,  and  mailing  it  with  $8  per  copy  ordered  ($9  in  Canada  and  all  other  foreign  countries)  to: 

Other  available  issues  call  (212)  503-5319. 


Please  ship  me  the  checked  copies.  I am  enclosing 
$8  for  each  issue  ordered  ($9  in  Canada  and  all  other 
foreign  countries,  US.  currency). 


Issue  date: 

□ 3/10/87  □ 2/24/87 

□ 1/13/87  □ 12«3ffl6 

□ 11/11/86  □ 10/28/86 

□ 9/16/86 


□ 2/10/87  □ 1/27/87 

□ 12M6  □ 11/25/86 

□ 10/14/86  □ 9/30/86 

□ luly86 


PC  Magazine,  Attn:  Kim  Armstrong 

One  ParkAvenue-4th  Floor,  New  York,  NY  10016 

□ Check/Money  Order  enclosed  $ 


NAME 

ADDRESS 


CITY 


STATE 


ZIP 


Order  today,  quantities  are  limited! 


If  You’re 
An 

Advertiser... 


Here’s  where  your  ad 
belongs.  This  is  exactly 
where  serious  PC  buyers  do 
their  looking,  comparing 
and  buying.  So  you  need  to 
be  here  when  they  shop. 

After  all,  PC  Magazine  deliv- 
ers the  largest  audience  of 
brand  specifiers — the  busi- 
ness people  who  are  called 
upon  to  determine  brands 
and  models  of  PC  products 
to  be  purchased  by  their 
companies. 

You  get  a circulation  of 
375,000,  the  lowest  cost  per 
buyer  in  the  industry,  and 
15%  off  the  general  adver- 
tising rate.  Don’t  let  a clos- 
ing date  slip  past  you.  Be  in 
the  Big  Book,  it’s  where  you 
belong. 
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MAGAZINE 

BIG  BOOK 
BY  ANY 
MEASURE. 


-HARDWARE - 


COMPUTERS  FROM  AST,  ATARI. 
EPSON,  PANASONIC.  TOSHIBA 

PLUS  IBM  COMPATIBLES  CALL 

MODEMS  BOARDS.  DRIVES 


Evetcom  1200 

105  Advortoge  Premium 

436 

Evercom2400 

229  SlxP(lkPlus384K 

209 

Hoyes  Modems 

CALL  SnPok  Premium 

299 

Migent  Pocket  Modem 

169  Intel  Above  Booid  PC 

225 

Procticol  Modem  1200 

135  Above  Boord  AT 

355 

Hercules  Graphics  + 

179  Tolltiee  J-RQm3 

179 

EGA  Wonder 

259  Seogole  20M6  Krf 

339 

Eierex  EGA  Enhoncer 

189  SeogoteSOMeKlt 

379 

Genoa  Super  EGA 

325  SeogciteST251 

549 

NECG6-I 

355  Fllecord20MB 

569 

384K  RAM  Cord 

89  Hordcord20M6 

665 

C^ain364K 

169  Ortveoord  30MB 

649 

-OTHER  HARDWARE - 


EPSON  FMBE  325  Dger  ToMI  II  . . 519 

FSI6E  459  SMMIP600  699 

U/EX/fiO  BEST  PRICES  RoKMOXV-eBOPIoner  899 

Citizen  PremierB  35  469  Houston  Inst  PloNefs  CAU. 

Tnbule224  649  Artiel(4l06  159 

OveriurellO  1695  Amdek  1280 w/cxird  709 

OkidotaLoserlinee  CALL  Amdek  722  479 

PanosooH:  10911  . 275  NEC  1401  Mulb-Sync  559 

Ponosonic  10921  355  QuimoxOMU  139 

PonosontC  P3131  265  SONY  MONITORS  CALL 

Summoshetcti1201  399  SomsungTTL 85 


-SOFTWARE- 


- SPREADSHEETS ACCOUNTING— 


Boeing  Cole 
Lotus/ Siimphony 
HAL 

Open  Access  II 
Ability 
MosoicTwin 
PFS  Pro  Plon 
Silk 

-DATABASE 

sill  Plus 
Geniter 
Jovelm 
Rapid  File 
Porodox 

R Bose  System  V 
Refiai 
Reii«iaiion 
PFS  Pro  File 
O&A 

GRAPHICS' 
Chefc  Art  Peis  Pubitsber 
Harvard  Pro  Publisher 
PogeF^ed 
Venturo 
EGA  Point 
Fontosy 

Plus. 


239 

CALL 

107 

306 

61 

55 

139 

139 


BPiGenAcct 
Complete  Bus  Acmg. 
OAC  E2  Accounting 
Moneymole 
Nmv  Views 
Open  Systems 
Real  World 


WORD  PROCESSING 


' Manuscript 
. MicrosotiWord3 


349 

CAU 


CALL 

209  MiitirTiateAdixrilQgell  CALL 
109  ••  --  - • — 

245 


WordPerfect 
PFS  First  Choice 
PFS  ProWnte 
Wordstar  Pro 

UTILITIES  — 

Microsoft  C. 

Quick  Bosic 
Turbo  Poscol 
Turbo  C or  Tuibo  Bosic 
Eureka  TheSolver 
Desi^iew 
Windows 
DSBockupH- 
Moce  Utilities 
Metro 


209 

102 

115 

249 


59 
59 
42 
59 

43  Metro  63 

339  Norton  UhUbesAcMnxd  83 


Horvord Pres  Graphics  229  Pop-UpDeskset 
63  Disk  Optimizer 
355  Xtree 
169  Lotus  Meosure 
Stotgrophics 


Generic  Cod 
Pfo3-0 
ProOesign  II 
RBoset^phics 
ShowPortner 
Dr  Hoio  II  w/ Mouse 


359 

449 


48  Total  Project  Manager  •!  309 

105  WhoTsBest  CALL 


800-662-2686  orders  only 
for  Ca  Orders  Tech  Support 415-668*9350 
Call  or  Write  for  Free  Catalog 

PAVMer^NoFeeForWiaMaeterCord.  CcHhiW*  Checks 
Pereonoi  Checks  wNh  2 week  hotel  QuoRNieO  P.O'e  CA 
orders  odd  lolee  toK 

SHIPP1NO;  UPS  0round-2%  of  order.  $5  mlr\  UPS  Mue-3%  of 
order.  $7  mtrv  Pilnterk  Monitofk  Computers  — CoN  lor 


AN  Products  New  wMh  full  worronttes 

Price  ft  ovoNobiiiy  tut^ect  to  change  wilhoui  noNcei 


584  CASTRO  ST  . SUITE  487  SAN  FRANOSCO,  CA  941 14 
a divsian  oi  MCSS  kic  Compute  & Software  specialists  smee  1961 


""EPSOISrConnection 

Orders  processed  same  day!  Full  one  yeor  factory  worranty! 


EPSON  EX800 


• Superfast  300  cps 

• Superb  near  letter  quality 

• Adjustable  push  tractor 

• Auto  sheet  load 

Avoiloble  with  printer  purchase: 

• Optional  Color  Kit  — 
includes  free  color  ribbon 
Reg^9«!:Now  *74” 

• 6 ft  cable  — Fully  shielded, 
molded  plugs,  thumbscrews 

Reg^!l^Now  *14” 


EPSON 

YOURS 

LX86 

*189 

FX86e  

329 

FX286e  

449 

EX800  

399 

EX1000  

519 

LQ800  

469 

LQ1000  

649 

LQ2500  

950 

1^  Pitstcw 


Call  Toll  Free  Now! 

1-800-852-2888 

SSend  check,  morwy  order  or  P.O.  to: 

PC  Pits^ 

4517W.  LokeStreel 
IMJY  Minneopdis,  MN  55416 


Hard  Drives  Below  Wholesale 


• Seagate  ST225  20  MB 
w/We$tem  Digilol  Controller 

• 20  MB  Hord  Disk  Cord 

w/Westem  Digital  Controller 

..369 

Monitors  Below  Wholesale 

• NEC  Multisync  EGA 

Monilor  

. *529 

• NEC  Multisync  EGA 

Graphics  Boord  GB-1 

• Packard  Bell  EGA  Monilor 

..329 

..399 

• ATI  EGA  WONDER 

Color  Graphics  Board 

..299 

• RGB  Color  Monilor  • 

Si^r  Quoli^ 

• EGA  Color  Graphics  Board  - 

Best  Price  

..229 

• KGB  Color  Graphics  Board 

99 

Modems  Below  Wholesale 

* Extemol  1200  • Hoyes  compotible 
w/  soflwore 

..  *99 

• External  ^4tXJ  - Hoyes  compohble 
w/  soflwore 

..219 

• Hoyes  External  I'ZUO 

..  339 

• Hoyes  Internal  1200B 

. . 279 

• Hoyes  External  ^4UU 

..  529 

* Hoyes  Internal  !^4L)UB 

..429 

SEC  *529 


Move  up  to  m#  new  stondord  In  celer 
graphics.  Tk«  13'  NEC  MJitnync  color 
moiutor  Kot  alr«o<i)r  bocom*  Ariwnco’s  bett 
soNiog  EGA  monilor.  Th«  AAulbS)r'K  roquvot  no 
uMT  Ht  up  atrd  lali-configuros  to  CGA,  EGA  o' 
PGA.  H jrov'rt  mto  gropracf.  Iht  I*  Iha  monitor 
(or  you  The  ii  obKwtoly  lh«  low««t  prKC 
ovoJoblo  m Ibo  U S A - GvorontMol 


CIRCLE  355  ON  READER  SERVICE  CARD 


CCS  DESIGNER  BEST  BUY  IN  CAD  SOFTWARE 


just  $5995. 


ABSOLUTELY  THE  EASIEST  TO  USE 


A truly  COMPLETE  Computer  Aided  Design  program  that  comes  with 
everything  you  need  to  quickly  and  easily  create  professional  quality  drawings. 
We  don't  think  it  should  cost  extra  to  fill,  paint  auto-dimension  and  plot  on  a dot 
matrix  printer  with  your  CAD  program — that's  why  our  ONE  LOW  PRICE 
includes  these  features  and  many,  many  more: 

• NEW  VERSION:  50%  more  drawing  space! 

• Enlace,  rotate,  copy,  zoom-in  and  undo  drawings  ' ^ 

• Retrieve  your  symbols  at  any  size,  angle  or  location 

• Dearly  written  85  page  manual  & on-line  help 

• Change  the  angle  of  any  part  of  your  drawing 

• Create  and  chwse  from  multiple  character  sets 

• Simple  single  keystroke  commands 

• Create  your  own  symbol  libraries 

• Snap  gravity  point  & adjustable  grid 

• Mouse  supported  but  not  rc<^uircd 

• Auto-dimensioning  and  scaling 

• Autocad  compatibility  available 

• NOT  COPY  PROTECTED! 

• Supports  82  dot-matrix  printers, 

17  input  devices  & 59  plotters 

CCS/DXF:  a new  utility  that  allows  you  to  use  your  drawings  with  AutCAD.  $39.95 

CCS  Designer  Symbol  Library:  a collection  of  useful  symbols  to  take  full  advantage 
of  the  power  of  CCS  [)csigncr.  $29.95 


b 


Hf  sf'A;.  L SH'.-lILf  Dlbl  OVE'RY 


"My  coworkers  and  / have  used  CCS  Designer  for  over  a year  to  produce 
initial  system  concept  design  graphics.  It  is  excellent  for  both  professional 
and fast  graphic  needs."  — M.W.  Hutse,  System  ^glneer  at  Lockheed 

IBM-POXT/AT  or  compalible.  5I2K,  DOS  2.0  cr  later  A atnlily  to  display  graphics. 

SunxMls  IBM®  COA,  EGA,  AT&T™,  Hercules™,  Penysi™,  Tandy™,  Techmar™  and  3270  cards. 


LOGIMOUSE  C7 


An  ultia-rcsponsive,  opto-mechanical  mouse  for  the 
PC:  ideal  for  CAD  and  paint  SPECIAL^g^g 


• High  Resolution:  200  dots  per  inch  for  precise 
control:  TWICE  as  accurate  as  most  mice! 

• High  Baud  Rate:  Programmable  to  9600  baud. 

• Mechanical:  Requires  no  special  grids  or  pads. 

• No  External  Power  Supply  Required:  LogiMouse 
plugs  directly  into  the  serial  port 

• Low  Power  Consumption:  Almost  mns  on  thin  air! 

• BONUS:  Comes  with  PLUS  PAK 
software.  Customize  s 
program  to  use  the  i 


reg.  $120.00 


EXTRA  SAVINGS 


CCS  Designer  and  LogiMouse 
just  $139.95! 

PC  Paintbrush®  3.0,  the  best  seling  paint  program 
for  the  PC.  Orderwfth  LogiMouse,  get  both  for: 
just  $119.95! 

BEST  BUY:  CCS  Designer.  LogiMouse  &Painlbrush 
only  $159.95! 


Order 

NOW 


Send  your  check  & request 
toC 


3 CCS  or  give  us  a call 


Add  5%  for  shipping  & handling,  minimum  ciiarge  SS. 
Califemia  residents  add  sales  tax.  COD  orders  add  52.  CXX> 
orders  over  $100  must  be  paid  with  cash  or  moneyordcr. 

Alt  trademarks  acknowledged. 


Complete  Computer  Services.  Inc.  849  Mitten  Road  • Suite  24  • Burlingame,  CA  94010  • (415)  692-7250 
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COMPUTER  HUT 


COMPARE 

OUR 

SERVICE  & PRICE 
I MONITORS  I 

AMDEK  410  Series $169 

PGS 

HX-12 $449  HX-12E $499 

MAX-12E $179 

SEC  JC1401  Multisync $579 

SONY  Multiscan  wlcable  On  store) . . . $619 


IBM 

COMPUTEftS 

CAU. 


ADD-ON  BOARDS 


ABT 

SixPak  Premium  512K 

. $245 

Advantage  Premium  512K 

$449 

deCI  IRMA  board 

. $729 

HERCULES 

Graphics  Card  Plus 

. $169 

INTEL 

ABOVE  board  PC/XT  64K 

$219 

ABOVE  board  AT  128K 

. . $339 

ABOVE  board  PS  AT  128K 

. $369 

8087-3  $119  8087-2  . . . 

. . $159 

80287-6 $195  80287-8  . . 

$259 

PARADISE 

Autoswilch  EGA 

CALL 

QUADRAM 

EGA+ $299  Prosync  . . . 

CALL 

MODEMS 


0Hayes'i 


comPAw 

Portables.  Deskpros,  286  Models  . . . CALL 

EPSON 

Equity  I,  II.  111+ Computers  IN  STORE  ONLY 
TOSHIBA  Portable  computers CALL 

I DISK  DRIVES/TAPES  \ 

IBM*  half  high  360K $119 

MAYNARD  ELECTRONICS 

MaynStream  20M  ext $939 

IRWIN  tape  backups  from $349 

PLUS  DEVELOPMENT 

Plus  Hardcard  20M $649 

WESTERN  DIGITAL 

File  Card  20M  w/X-Tree $519 

RODIME  R-Card  45M CALL 

SEAGATE 

ST225  20M  w/WDC  Cont $369 

ST238  30M  w/WDC  RLL  Cont $429 

ST4038  30M  (AT)  39ms $579 

ST251  40M  (AT)  39ms $649 


SMARTMODEMS 

1200/12008  w-Smartcom  II $379/339 

2400/2400B  w-Smartcom  II $579/519 

I PRINTERS  I 

brother 

HR-20 $359  HR-3S $749 

M1509  $399  M1709  $499 

EPSON  BEST  PRICESI 

EX-800 $449  EX-1000 $589 

FX  86e $389  FX-286e $539 

LQ-800 $519  LQ-1000 $669 

ia  HEWLETT  PACKARD  CALL 

IBM’ 

Proprinter . . . $389  Proprinter  XL . $569 
Quietwriter  II $1099 

dgOATA 

182.  192,  193,  292.  293.  294BEST  PRICES 

SEC CALL 

TOSHIBA 

P321  P/S  . , . $479  P351  MOD2  . . . CALL 


INPUT  DEVICES 


MOUSE  SYSTEMS 

PC  Mouse  w/Pant  + 

$129 

MICROSOFT 

Bus  Mouse  or  Ser  Mouse 

CALL 

SPECIALS 

EPSON 

FX86e  . . $369  FX286e 

$525 

Hayes  Modems 

1200  external  modem 

$365 

1200B  int  w/Smartcom 

$329 

QUADRAM 

EGA  Prosync 

$349 

ANY  PRODUCT  NOT 
LISTED?  CALL 


SOFTWARE 


WORDPROCESSING 

IBM  Displaywrite  4 $339 

LOTUS  Manuscript $339 

Multimate . . . CALL  Advantage . . . CALL 

Wordstar  Rel  4 $269 

WordPerfect . . $229  MS  Wbrd  ....  $279 

PFS  Prof.  Write $119 

Volkswriter  3 $145 

DATABASE  / INTEGRATED 

dBase  111+  ....  CALL  Framework . . CALL 

Lotus  1-2-3 $319  Symphony  . . $439 

Lotus  Reportwriter$109  Hal $109 

Innovative  Smart  System $469 

Symantec  Q&A $229 

Rbase  System  V $349 

Paradox $399  Multiplan  ....  $119 

Rapid  File $269  VP  Planner . . . $59 

Migent  Ability ....  $65  Cornerstone  . . $59 

BUSINESS /GRAPHICS 

MS  Project $239 

MS  Chart $189 

Chart  Master . . . $229  Sign  Master . . $189 

Harvard  Total  Project  Mgr  II $359 

Harvard  Presentation  Graphics $239 

Time  Line $239  Freelance  Plus$329 

One  Write  Plus $169 

UTILITIES  / COMPILERS 

Borland CALL 

MS  Micro  Assembler $99 

MS  C Compiler $269 

MS  Fortran  Compiler $279 

Nantucket  Clipper $349 

Fastback $95 

OTHER 

IBM  DOS  3.2 $79 

Harvard  Prof.  Publisher $389 

AND  LOTS  MORE 


EAST  COAST 


COMPUTER  HUT 

OF  NEW  ENGLAND  INC. 

101  Elm  SI.  Nashua,  NH  03060 


(eo3i 

For  Orders  Only  — (800)  525  5012 


A7 


MIDWEST 


COMPUTER  HUT  ihc 

524  S.  Hunter 
Wichita.  Kansas  67207 

f3ie)  381-2111 

For  Orders  Only  — (800)  572  3333 


AN  products  ususll 
sonal  ctMctcB  — si 
printws,  tAo.  Ws  sccspt  company 
pricM  may  dlftor. 

IBM  Is  a tfodamarti  of  IBM  Corp. 


ally  in  stock  for  Immodlato  ahipmont  and  carry  full  manufactursrs'  vrarranty.  Prica 
allow  20  days  to  cloar.  COO  to  $600.  Visa,  ManirCard  add  24<i.  For  snippino 
accopt  company  chocks  and  ra.'S  from  Fortuno  1000  Companloa.  All  orh^  n 


>rico  sutsfoct  10  changa  — this  ad  praparad  two  months  In  advanca.  Wa  honor  par* 

....  . ..^  ^ ^ 1^2,  inin.  for  monitora, 


. . _ $ Insuranca 

Companloa.  All  prh^  rafiBct  cash  ditcount  tor  mall  A phona  ordart  only.  In  atora 

Return  euthorlzation  and  order  statue  call  Information  line 
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$425 

Assembled 
& 

Tested 

FCC  Approved 

FULLY  IBM®  PC-XT  COMPATIBLE 

★ 640K  Motherboard  (256K  Installed) 
ie  Eight  Expansion  Slots 

★ 150W  Heavy  Duty  Power  Supply 

★ V2  Height  DS/DD  360K  Drive  & Controller 

★ Keyboard  ★ Metal  Case  ★ Phoenix  BIOS 

★ Free  Software  ★ Six  Outlet  Surge  Protector 
or  add  these  Options  for  a Custom  System 

Turbo  Board  4.77  or  8 MHz  Operation $ 40 

Full  640K  on  Motherboard $ 80 

Color  Graphics  Card  (640x200) $ 70 

Mono  Graphics  Card  & Print  Port  (720x348) $ 90 

Second  V7  Height  Drive  (360K  DS/DD) $ 95 

Serial,  Parallel.  Game  Ports  & Ctock/Calendar  — $ 60 

20  Megabyte  Hard  Drive  & Controller $375 

30  Megabyte  Hard  Drive  & Controller $435 

Monitors  from $ 95 

AT  Systems  Starting  At  $1099 

Shipping  & Handling  Add  3%  VISA/MC/AMEX 

One  Year  Warranty  30-Day  Money  Back  Guarantee 

ORDER  NOW  1-800-253-4001 

For  Technical  Info  or  OK  Residents:  405-243-1559 
ITL,  P.O.  Box  726,  Elk  City,  OK  73648 


Ifere’s  What  libu’ve 
Been  Wuting  For... 

A recent  survey*  showed  that  70%  of 
PC  Magazine  subscribers  bought  PC  produas 
and  services  by  mail  and  telephone  during  the 
past  year.  So  this  special  section  is  for  those 
of  you  who  choose  to  buy  through  this  direct 
channel. 

Just  turn  to  our  Direct  Marketing  Connection 
when  you’re  doing  your  buying.  Because  it’s 
easier  than  ever  for  you  to  compare  prices, 
delivery  terms,  or  service. 


[magazine! 


'Starch  Study,  July  1986 


TK 

BKBOOK 
BY  ANY 
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Not  Sure  About 
A Product  Or  Service 
You’ve  Seen  Here? 


Add-Ons  For 
The  Blind 


What  you  add  on  to  your  computer,  if  you're 
a blind  operator,  is  almost  more  important 
than  the  computer  itself. 


Then  why  not  fill  out  the 
reader  service  card  right  now, 
send  it  to  us,  and  you’ll  receive 
more  information  directly  from 
the  vendor  or  manufacturer. 


Scanners,  modems,  braille  printers,  speech 
synthesizers,  braille  output  devices  and  a 
host  of  other  peripherals  are  described  in 
"Add-Ons:  The  Ultimate  Guide  to  Peripher- 
als for  the  Blind  Computer  User." 

The  product  reviews  contained  in  this  book 
are  written  by  those  who  know  them  best 
— blind  computer  users. 

$16.95  for  braille  or  cassette  / $19.95  for  print 


1 • T 

1 ■ 1 

1 1 1 

la. 

H 

MAGAZINE 

BIG  BOOK 
BYANY 


Send  orders  to: 

National  Braille  Press  Inc. 

88  St.  Stephen  Street,  Boston,  MA  02115 
(617)  266-6160 

NBP  IS  0 nonprofit  braille  printing  and  publishing  house. 
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iS  Marketplace 


MAGAZINE 


The  PC  Buyers  Guide  to  Products  and  Services 


This  is  your  showcase— your  direct  source  of  information 
on  PC  products  and  services.  PC  Magazine  Marketplace 
gives  you  quick  access  to  exactly  what  you're  looking  for, 
plus  Information  reprding  price,  discounts,  specifications 
and  delivery.  Use  this  guide  to  help  you  decide  which 


How  Smart  Hackers 
Avoid  Costly  Legal  Fees! 


Introducing  The  LesalEase  ' High  Tech  Module. 

At  last,  A lesal  Forms  Program  Designed 
Especially  For  Busy  Professionals  From 
Computer  And  Other  High  Tech- 
nology Industries! 

Now  you  can  protect 
your  legal  rights  and 
financial  interests  easily, 
quickly  and  inexpensively 
with  the  LegalEase'*  High 
Tech  Module 

At  the  touch  of  a button  on 
your  IBM  computer  or  PC  com- 
patible, you  can  generate  over 
180  different  contracts,  agree- 
ments, notices,  waivers,  releases, 
and  business  forms.  Best  of  all, 
each  has  been  tailored  specifically 
to  meet  the  unique  requirements  of 
individuals  working  in  high  technology 
businesses. 


The  LegalEase  High  Tech  Module 
Highli^ts; 


• Over  180  different  documents  on 
one  disk  (Programmers  Contracts, 

Licensing  Agreements,  Distribution  Contracts  and  much  more) 

• All  forms  designed  by  a praaicing  attorney 

• Easy-to-read  screen  formats 

• Free  copy  of  PC  Write  (Note;  LegalEase  will  run  with  any  standard  word 
processing  package  such  as  WordStar™  or  MultiMate™ 

• 30  day  money  back  guarantee 

• Not  copy  protected 


The  LegalEase  High  Tech  Module  was  created  by  the  same  accomplished 
team  that  developed  LegalEase  as  well  as  the  Real  Estate  and  Corporate 
Modules  of  LegalEase.  The  group  was  led  by  Attorney  Richard  H.  Gens  of 
Boston,  Massachusetts.  His  34  years  of  experience  drafting  enforceable  legal 
documents  has  been  combined  with  other  team  members'  intimate  knowl- 
edge of  high  technology  business  environments.  The  result  is  a program 
that  provides  valuable  and  relevant  legal  assistance  at  a fraction  of  the  cost 
attorneys  charge. 

you  can  safeguard  your  rights  and  protect  your  interests.  Vou  can  reduce 
costly  legal  fees.  Vbu  can  gain  an  edge  in  your  negotiations  and  other  business 
dealings.  And  you  can  enhance  your  professional  image.  All  you  have  to 
do  is  take  the  law  into  your  own  hands  with  the  LegalEase  High  Tech  Module. 


please  send  met  □ HishTech  Mcxjuie  at  S189  9S.  □ lesaiEase'  at  S129.9S.  □ Real 
Estate  Module  at  S99.95,  □ Corporate  Module  at  S99.95.  □ SAVE  NOW  tv  ordenns 
arv  combinatfon  of  packases  and  take  SlO.OO  off  each  packasc  POSTAGE  AND 
HANDUNG:  Sngie  packages  add  $7.50.  Combination  packages  add  $10.00.  AN  packages 
inchxle  your  TREE  cop^  of  PC  Write  and  have  a 30^38/  money-back  guarantee!  (Mass  residents  add  5%  sales  tax.) 


Yes. 


D Enclosed  IS  my  check/money  order  Charge  to  my  DVisa  DAMsterCard  □ American  Express 


. Expir  Date  . 


Signature 


NO  COD'S  OR  PURCHASE  ORDERS  Outside  USA  add  S10  per  copy  and  make  payment  by  credit  card  or  by 
bank  draft,  payable  m US  dollars  drawn  on  a US  bank 


Name 


City  - ■ State/Zip  ..  I 

T I 

HD6  Software,  Inc.  54  Whitr)ey  Street.  Sherborn,  MA  01 770  i 

1*80(>-«3S-mSExt.706  I 

For  faster  service,  call  us  at  (617)  651-1681  PC  787  | 

LegalEase'"  is  a Trademark  of  HDG  Software,  Inc.  Copyright  1906,  HDG  Software,  Inc. 
legalEase”  requires  an  IBM*  PC,  XT.  AT  or  compatible,  MS  DOS  2.0  or  higher  and  128K  RAM. 

Not  copy  protected. 
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Not 
Sure 
About  A 
Product 
Or  Service 
You’ve 
Seen  Here? 

Then  why  not 
fill  out  the 
reader  service 
card  right  now, 
send  it  to  us, 
and  you’ll 
receive  more 
information 
directly  from 
the  vendor  or 
manufacturer. 


THE 

BIG  BOOK 
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MEASURE. 
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Ifyibu’re 

An 

Advertiser... 


Here’s  where  your  ad 
belongs.  This  is  exactly 
where  serious  PC  buyers  do 
their  looking,  comparing 
and  buying.  So  you  need  to 
be  here  when  they  shop. 

After  all,  PC  M^azine  deliv- 
ers the  largest  audience  of 
brand  specifiers — the  busi- 
ness people  who  are  called 
upon  to  determine  brands 
and  models  of  PC  products 
to  be  purchased  by  their 
companies. 

You  get  a circulation  of 
375,000,  the  lowest  cost  per 
buyer  in  the  industry,  and 
15%  off  the  general  adver- 
tising rate.  Don’t  let  a clos- 
ing date  slip  past  you.  Be  in 
the  Big  Book,  it’s  where  you 
belong. 


MAGAZINE 


BIG  BOOK 
BY  ANY 


in  Desktop 
Conversion  Systems! 
SCAN  - DISK  - TAPE 


Since  1982.  Flagstaff  Engineering  has  supplied  thousands  of  conversion  systems 
to  customers  in  more  than  50  countries  worldwide.  We  manufacture  and  develop 
a vast  array  of  specialized  conversion  products  for  the  PC/XT/AT  and  the  new  PS/2. 
With  our  "SCANNING  CONNECTION”  systems  you  can  scan  images  and  text  for  use 
with  your  desktop  publishing  system  and  convert  images  to  text  using  our  OCR 
software.  Our  "DISKETTE  CONNECTION"  systems  can  read  and  write  most  SVz". 
SVi"  and  8”  diskettes.  We  have  developed  over  TOO  programs  to  transfer  word 
processing,  typesetting  and  data  files  from  thousands  of  computer  systems.  Our 
"TAPE  CONNECTION"  systems  can  read  and  write  1/2"  9-Track  800/1600/6250 
BPI  magnetic  tapes  from  mainframe  computer  systems.  Our  new  FIFO  tape 
controller  card  can  transfer  tape  data  at  rates  up  to  400  Kb/sec.  For  information 
on  our  products  or  prices  please  call  us  today  at  (602)  779-3341. 

f FLAGSTAFF  1 120  Kaibab  Lane 
€NGIN€€RtNG  Flagstaff.  AZ  86001 
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Still  Searching? 


ersion 
now 
available 


What  does  the 

Bible  say?  And 

1^^ 

where? 

We  offer  an  integrated  family  of  software  products  that  allow  you  to  search  the  Bible  as 
never  before. 

W’iih  "THE  WORD  Processor"software  (which  includes  the  complete  text  of  the  KJV 
or  NIV  Bible)  you  can  create  indexes  on  key  words,  phrases,  even  concepts,  as  well  as 
search,  display  or  print,  for  just  $199.95.  Greek  and  Hebrew  Transliterator  products 
which  include  Strong's  Concordance  are  also  available.  Or  choose  from  a host  of  other 
exciting  Biblical  software  products  av’ailable  in  varying  price  ranges. 

So  if  you're  still  searching,  give  us  a 

catl.  U^'re  anxious  to  show  you  how  cvcxckiic 

your  PC  can  help  you  access  your  IjllpM^^totAnLn  oYoltMo 

Bible  as  never  before.  2013  Wells  Branch  Parkway.  Suite  304 

inciuJcSJiwfotp.iM*gfmdhanjiinK  For  Apple.  IBM  K.  Austin.  Texas  78728  (512)251-7541 

CnmmoikKc  M.  TRSJK).  M*.lf«l.>sh,  CPM  2 2.  MS  rx)S 


CIRCLE  341  ON  READER  SERVICE  CARD 


P/igeMiikc- 

^ Q(%  ..^  VISA 


$129 


•pef 


progra'" 


VIDEOTL/TOff 

VIDEOTAPE  TUTORING 

Orders 

Dealer  Inquiries 

808-254-6419 

219  Ilihau  St.,  Kailua.  HI  96734 

CIRCLE  224  ON  READER  SERVICE  CARD 


SUBSCRIPTION! 


Get  a full 
war  of 
H+R  Direct 
Catalogs! 

■ Computer 
Supplies  and 
Accessories 

■ Latest 
Software 

■ Office  Supplies 

■ Plus  Special 
Sales  and  New  Products 


IHIDPECT  J)rrWAP^ 


YES!  Put  my  name  on  your  mailing  list  today. 

Mall  to:  R+R  Direct.  RO.  Box  1702,  Dayton.  Ohio  45401. 
Or  call  1‘800-654-PLUS.  In  Ohio.  1-800-545-PLUS. 

Name  Title 


Telephone 

( 


FOUR  MEGABYTES 

LESS  THAN  ONE  KILOBUCK! 


The  PC  Tech  Four  Megger  is 
long  on  a lot  of  things,  like 
memory,  reliability  and  perlor 
mance.  It’s  short  on  cost, 
power  and  length.  The  Four 
Megger  comes  complete  with 
software  for  the  Lotus,  Intel, 
Microsoft  Expanded  Memory 
Specification  as  well  as  a 
fast  memory  disk  program 
and  an  extensive  diagnostic 
program.  The  Four  Megger 
works  in  the  IBM  PC/XT/AT 
and  compatibles  at  4.77  or  8 
MHz.  All  this  for  $850. 

Another  smart  Idea  from 
PC  Tech. 

Now  Available:  The  16 
Megger.  Expanded  memory 
for  AT  and  XT,  as  well  as 
extended  memory  for  the  AT. 


904  N.  6th  St. 
Lake  City,  MN  55041 
(612)  345-4555 


Designers  of  the  X16  and  Other  Fine  Computer  Products 


CIRCLE  385  ON  READER  SERVICE  CARD 


More  And  More 
PC  Marketers  Are 
Turning  To 
The  Big  Book... 


Because  PC  Magazine  delivers  375,000  brand 
specifiers  who  know  exactly  what  they  want  to 
buy.  They  just  need  to  decide  who  to  buy  it  from. 

So  why  would  you  think  of  not  being  seen  in 
even  one  issue?  Especially  at  15  % off  the  general 
advertising  rate.  Be  a regular  in  the  Big  Book. 


i ! i ] in 

LJ  HBIGBOOK 
“ iBYAHY 


MAGAZINE 
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Select  templates  by  progr 
and  keyboard  style,  tall 
software  not  listed  here. 


Never  forgetanother  com* 
mand  with  PC-DocuMate" 
templates  to  remind  you. 
Save  time  and  end  frustra- 
tionbecausecommandsand 
formats  are  at  your  fingertips 
for  quick  and  easy  reference. 

SMA's  expertly  designed, 
two-sided  plastic  templates 
are  easier  to  use  than  book- 
lets Of  reference  cards.  The 
data  is  complete,  it^  properly 
organized  to  help  you,  and 
it's  available  at  a glance. 

Over  500,000  PC-Docu* 
Mates  are  in  use  today-at 
home,  arfo  at  work  in  Amer- 
ica's major  corporations-like 
IBM,  AT&T,  CM.  Kodak.  CE, 
Exxon,  Xerox,  Citibank,  and 
hundreds  more. 

So  order  your  PC-Docu- 
Mates  today  with  confidence 
and  join  our  thousands  of 
satisfied  users-who  never 
forgeta  command. 

Attention  Corporate  Cus- 
tomers: Call  for  quantity 
discounts  or  quotations  on 
custom  tern  plates  to  meet 
your  special  needs. 


HowTo  Order 


PROGRAM 

STYU 

DOS  2.0/21 

A 

C 

DOS  30.3.1 

A 

R 

f 

Lolu»1-2-3 

A 

B 

c 

D 

1 

.MuhipLin  2.0 
dBA^lll 

A 

A 

B 

r 

dBASE  III  -f 

A 

U 

L 

D 

L 

R:  Baw  5000 

A 

B 

Symphtmy 

DispSayWritf  3 

A 

A 

B 

B 

C 

D 

t 

E 

A 

H 

\ 

Micr»S<)HWORI) 

A 

H 

r 

n 

\ 

A 

H 

1 

II 

\ 

MultiMaU*  AdvanLigo 
Wi)fdP«'ff€Ht  4 1/4  2 Newl 

A 

H 

< 

II 

\ 

A 

B 

L 

u 

\ 

Wt>rdS(ar4.0  New' 

A 

t 

WofdSUr2000  + 

A 

S 

C 

VoJksWtiter  3 

A 

Do-it-v«)urseM* 

A 

B 

C 

D 

E 

list.  call  for  morel 
*C«ime4  with  Frer  ffJSfc 


Keyboard  styles  available 
A - IBM  PC.  PC  XT,  COMPAQ 
B - IB,MPCAI 
C-  ATft.Tb300 
D*  Keytfonic  5151 
t »i^EnhatKed  Nctwl 
NO-RISK.  FOUWHJAYGUARANTlt! 
Use  your  template  for  a full  60  days.  If 

t'ou  are  not  completely  satisTied  re- 
umtl  to  us(undamagra)forarefur>d. 


B22 


Please  send  me 


Dealer  Inquiries  Invited. 

IMMrWr 

Systems  Managcrrient  Associates.  IfK. 
3325  Executive  Dnve.  DepL  B>22 
Kaleigh,  North  Cartilina  27609 


Ask  your  Computer 
Dealer  or  to  order  by 
credit  card  call  toll-fre 

1-800-762-7874 


credit  card  call  toll-fr^ 

Foreign  orders,  except  Canada  add  S20  00  . . . 

Caruda  arid  l\jeito  Rico  add  S4.50 

North  Carolina  residents  add  596  sales  tax.  . . 

TOTAL  AMOUNT 


Un  North  Carolina  call  919-87&-3600> 

or  fill  out  the  coupon: 

Method  of  Payment: 

□Check/Money  Order  Enclosed  DMasterCard  OVisa  □American  Express  OChotce 
Card  Nti  tup  Date 

^.gnatiiro 

Namp  _ 

AArliw.c 

City_ 


Daytime  Phonel— 


U.S.  funds  only.  No  CODs.  Bo  sure  to  indicate  keyboard  style  on  lislingand  include  with  order 
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J&M  HAS  THE  ULTIMATE  IN  3.5”  DRIVES 


JAM'S  BRAND  NEW  3.5"  DRIVES  allow  you  to  bring  your  system 
up  to  "state  of  the  art"  enhancement  You  can  exchange  data  with 
IBM*  PC  convertibles  and  other  newer  systems.  You  can  backup  hard 
disk  data  using  half  as  many  diskettes  as  you  would  need  with  the  MS- 
DOS*  * BACKUP  utility. 

JAM'S  3.5"  DRIVES  UTIUZE  MACH  3.5,  the  newly  designed 
device  driver  sc^are  and  formatter.  MACH  3.5  allows  teter  perfor- 
mances in  readAvrite  access  and  format  capabilities  and  RUNS  ON 
ANY  DOS  2.0  or  later. 

Also  included  with  J&M's  3.5"  drives  is  a copy  of  ARC,*  * * the  ac- 
claimed file  compression  and  backup  utility. 

3.5"  INTERNAL  DRIVE  W/MACH  3.5  $199.00 

3.5"  EXTERNAL  DRIVE  W/CASE,  PS,  CABLE  $250.00 

AND  MACH  3.5 


MACH  3.5  device  driver  software  and  formatter  may  also  be  purchased 
separately  for  use  with  any  3.5"  drive.  Only  $29,951 


We  accept  Visa,  Mastercard 
and  prepayment  Or  wfe  can 
ship  CX)D  for  certified  check. 
Shipping  is  extra. 

'IBM  ii  a rqlittered  trademaik  of  lntcr> 
national  Bittiness  Machows 
'MSDOS  is  a re^rtCTcd  tradcnwk  of 
MicrosaA  Coiporatkm. 

'ARC  is  a trademark  of  System  Enhance- 
ment Associates.  ARC  it  distnbuted 
under  the  "Preeware"  concept  If  you 
desire  to  use  it  the  authors  would  appre- 
ciate a contiibutkm. 


USA 

J&M  SYSTEMS,  LTD. 

15100-A  Central  S.E. 
Albuquerque,  NM  87123 
505/292-4182 
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THE  SHOWCASE  EOK  I’ROIWCTS  AM)  SERVICES  l\'  THE  MS  DOS  MARKET  . 


HARDWARE 


SOFTWARE  continued  SOFTWARE  continued  MISCELLANEOUS 


ADD-ON-BOARDS 515 

CABLES 

COMMUNICATIONS  . . . 515 
COMPUTER 

SYSTEMS 515,  516 

DISK  DRIVES  517 

DISKETTES 517.518 

EXPANSION 

UNITS 519 

MONITORS  519 

NETWORKING 

PERIPHERALS 519 

PLOTTERS 519 

POWER  PROTECTION 

POWEK  SUPPLIES 520 

PRINTERS 

SECURITY 520 

SPEED  DEVICES  . 520.521 


SOFTWARE 

ACCOUNTING  . . .521.522 
ARTIFICIAL 

INTELLIGENCE 522 

BACKUP  SYSTEMS 


BUSINESS 522.  523 

BUSINESS  PROJECT 
MANAGEMENT 523 

BUSINESS  TIME 
MANAGEMENT 523 

COMMUNICATIONS  ...  523 

CONSTRUCTION 523 

DATA  BASE 523 

DATA  ENTRY 523.  524 

DATA  MANAGEMENT  524 
DESKTOP 

PUBLISHING 524 

DEVELOPMENT 
TOOLS 524.  525 

EDUCATION 525 

ENGINEERING  ...  .525,  526 

ENTERTAINMENT/ 

GAMES 526.  527 

FINANCIAL 527 

GENERAL 527,  528 

GRAPHICS 528 

HEALTH 529 

INVENTORY 529 

LANGUAGES 

LEGAL 529 

MAILING 

PROGRAMS 529 


MANUFACTURING 


MEDICAL 529 

MULTI-USER 

SYSTEMS 

MUSIC 529,  530 

ONE-OF-A-KIND 530 

OPERATION  SYSTEMS  .... 

PREVENTATIVE 
MAINTENANCE 530 

PUBLIC  DOMAIN 530 

REAL  ESTATE 530.531 

RELIGION 531 

SAI  FS 

MARKETING 531 

SCIENTIFIC 

SECURITY 531 

SERVICES 

SHAREWARE  531 

STATISTICS 532 

TAXES 

TERMINAL 

EMULATION 532 

UTILITIES.  . 532.  533,  534, 
535 

WORD 

PROCESSING 535,  536 


ACCESSORIES 536 

BAR  CODING 536,  537 

BUSINESS 

OPPORTUNITIES 

CATALOGUES 537 

COMPUTER 

INSURANCE 537 


COMPUTER  LEASING 

COMPUTER  SERVICES  .... 

COMPUTER  TRAINING... 

CONSULTANTS 

CONVERSION  SERVICE  . . . 

DATA  CONVERSION. ...  537 

DIGITIZERS 538 

DISK  CONVERSION ...  538 

DISKETTE  COPY 
SERVICE 538 

EMPLOYMENT 
OPPORTUNITIES 539 

FURNITURE 

MAILING  LISTS 539 

NETWORKING 539 

PUBLICATIONS 

SUPPLIES 539 

USED  EQUIPMENT 


Advertising  Rates  and  Information;  PC  Magazine  Clas-siTied  Marketpiace 
PC  Magazine  Classified  Marketplace  is  a special  economical  section  for  product  and  service  listings. 
Listings  are  grouped  by  category  and  sold  by  column  inches.  Second  color  option  available. 

Standard  Directory  Listings  are  also  available  for  a minimum  of  4 issues  at  S305  per  issue  ($1220  total). 
For  additional  information  call  212-503-51 15. 


PC  Magazine  Classined  Advertising  Staff 
One  Park  Avenue,  New  York,  NY  10016 
(212)503-5115 


Advertising  Director 
Kathryn  J.  Cumberlander 
Sales  Manager 
Daniel  L.  Rosensweig 
Sr.  Advertising  Coordinator 
Monica  Dixon 
Advertising  Coordinator 
Angela  Kiffin 


Sales  Assistant 
Linda  Annis 
Production  Manager 
Anne  BrtKkinton 
(212)503-.544l 
Production  Coordinator 
Wendy  Long 
(212)503-4765 


Account  Managers 

Territory  #1 — Oknda  Campbell  (2121  502-5118 
CT.  SC.  VA.  NC.  NY.  GA.  PA.  VT.  MA.  NH.  WV.  NM 
Territory  #2 — Paul  Klein  (2121  50.V5I56 

LA.  MO.  OK.  HI.  AR.  KY,  NB.  Wl.  MS.  IL.  AL.  Ml.  ME.  lA.  MN,  TX 
ALL  OVERSEAS 

Terrilory  #3 — Dennis  Leavey  (2121  503-5176 

CO.  MT.  LT.  CA.  OR.  ID.  TN.  (CA  ZIPS  94(XI0  & DPI 

Territory  #4— Elliol  Bryan  (212)  503-5175 

AZ.  CA.  NV.  FL.  AK.  IN.  WY.  OH.  (CA  ZIPS  9.3999  & DOWN) 

Terrilory  #5 — Wendy  Friedman  (212)  503-5117 

NJ,  DC.  MD.  KS.  ND.  WA.  SD.  ALL  CANADA 


V, 
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HARDWARE/ADD-ON  BOARDS 


COMMUNICATIONS 


BIGM  m uth 


REAL  VOICE  Digital  Recording 
for  your  PC.  XT.  AT  or  CompatiM 

4 Dynwnilt  Amwrtng  Mtchlnt 

- ToRMiVf.  masasga  forw , wskeup 
calls,  louchtona  ramola  and  much, 
much  mors 

♦ Tlmtuvlng  Votot  M«H  Sy«l«m 
4 Hooka  Up  To  Aiarm 

and  Dotectlon  Syattma 
Irtslantly  alerts  authorities 
4 BuUI-(n  AulodMar 

with  PhontHat-Databaa* 

No  modem  necessary 

4 Voiotpad ' 

VoKememosanddiciationai/our 

hngartips 

4 Buira-Eye  Tetamaikallnp 

Poirrerful  & Efficient 
4 Opttonal  Programmara  TooUt 

- Voice  i Sound  Effects  lor  your 
programs,  demos  and  tutorials 

Comp/eia  with  Hardware  'h  cartl. 
software,  phone  catM.  arid  eMtemai 


• 5a/h 


(415)  339-TALK 

Talking  Technology,  Inc. 
6559  Lucas  Aye.  Suite  301 
Oakland.  CA  94611 


ChiPCLOL 

10-year  PC  clock/ 
calendar  In  a chip! 

■ Automatic  Date/Time  with  ten 
year  battery  backup  ■ No  slot 
needed  ■ tasy  plug  in  ■ 
CHIPCLOK  w/software  $7900 

FAST  88 

Makes  your  PC  run 
like  an  AT! 

PC  Magazine  “Editor's  Choice" 
(9/16/86) 

■ No  slot  needed  ■ Speed  select 
& reset  switch  ■ 100%  compatible 
with  all  software  ■ Tech  support  ■ 
PAST  SS  without  CPU  $99.00 

with  8086-2  $105.00 

PAST  as  with  V20-8  $119.00 

30-day  money-back  guarantee 

AMEX  MC  VISA  COO 

To  Order,  Call  or  Write 
1-800-722-2353  in  USA 
1-312-529-2552  in  IL 

"^^Circle  Reader  Response  for^T 
free  PC  Tip-of-the-Week 

COMPUQUEST  Engineering  Inc. 
801  Morse  Avenue 
Schaumburg,  IL  60193 

CIRCLE  552  ON  READER  SERVICE  CARO 


The  RESET  BUTTON 
that  IBM  forgot! 


At  lost  o reset  button 
for  your  IBM  PC,  XT  or 
AT.  You  no  longer 
hove  to  turn  your  ma- 
chine oH  and  on  ogoin 
when  CTRL-ALT-DEL 
doesn’t  work.  A must 
(or  hord-disk  users. 
Completely  safe,  in- 
stalls in  minutes.  No 
soldering. 

$24.95 

A^oAjUe  lor  IBM  PC,  XI.  A! 
and  oeneir  r tones  No 
cBcvge  rord^,  odd  S?  00  lot 
iht.  odd  S?  50  lor  CODi 

Irata  - Reset. 
2562  E.  Glade 
Mesa,  Az.  85204 
(602)  926-7969 


v 


IBM-APPLE  COMPATIBLE  CARD 

For  ISM.  or  compatible  clones  or  Tandy  owners 
FREE  BROCHURE  explains  how  you  can  run  Ap- 
ple Programs,  on  your  MS  DOS  Compatible 
Computer.  Runs  Apple  and  MS  DOS  Separately 
or  Srmullaneously 
Compatible  Peripherals.  Inc. 

2269  S.  University  Or  Oept  118*m 
Ft  Lauderdale,  FL  33324 
1 -800-872-9942  (In  Florida  1 -305-962-8846) 


COMMUNICATIONS 


MODEM  !! 

CUARANHEP  QUALITY 

INnRNAL  MODEM 


300/1200  DSt79 
300/1200/2400  $179 

(Made  by  the  largest  US 
MODEM  maker) 
EXTEIiNAL  MODEM 


300/1200  $99 

300/1200/2400  $1«5 

*FulI  Hayes  AT  compatible. 

*Aulo  dial,  auto  answer 
10  dart  MONEY  BACK  CUARANnE 
(except  shipptnK  & hondling  S)6i 
Add  shippinK  t harRc* 

K3SnB  TECH. 


**A222  H St.  BUine.  Wa  96210.  USA 
Ph:  (206)  332-5001 
**1562  Dupont,  Toronto, 

Ont.  Canada  MON  2Y0 
Hi:  (416)  767-0630  or  767-7096 
(Add  1?K>  for  Canadian  CusiomersI 
CIRCLE  555  ON  READER  SERVICE  CARO 


FAMOUS  BRAND 

2400 

BAUD  MODEMS 


‘‘Our  Volume  Buying  means 
GIANT  Cost  Savings  for  you!!* 

NOW 
ONLY 

HAYES  COMPATIBLE 

U.S.  MADE,  2YR  MPO.  WARRANTY 
(30(y  1200  or  2400  bfo) 


$179 


WHILE  SUPPLY  LASTS 

805-656-3741 


CIRCLE  556  ON  READER  SERVICE  CARO 


BEST  BARGAINS  OF  1987! 


Modems; 
Hayes — 


Computers: 

AT4T— 


6300  640K  20  MB  Mono 
Panasonic — 


FX-600  2 DR  Mono 
FX-6002DR  Color 


STARFLIGHT  TELEMARKETING 

P.O.  Box  685  Nitro,  West  Virginia  25143 

1-800-423-7347 

Call  for  additional  info  on  other  products  Dealer  Inquiries  Welcomed 
MC  VISA  Accepted 

ORCLE  554  ON  READER  SERVICE  CARO 


$1239 

1200B  Internal  w Smartcom  1 1 

$313 

$1419 

1200B  External 

$384 

$1619 

2400B  Internal  w Smartcom  1 1 

$516 

Smarlmodem  2400  External 

$563 

$1195 

Ventel— 

S 899 

1200  Halfcard  w Crosstalk 

$259 

$1199 

PC  2400  Plus  External 

$389 

Everex  300  1200  BAUD 

$ 99 

i-IRMA 

$729 

COMPUTER 

SYSTEMS 


"The  AMSTRAD  PC1512  rep- 
resents  a price  and  perfor- 
mance level  that  will  be  hard 
to  beat!”  ^ 


PC  MAGAZINE 


It  uses  the  same  fast  8-MHz  8086 
microproccessor  as  the  new  IBM 
PS/2  model  30  and  a paper-white 
monochrome  monitor  that  also  has 
16  grey  levels,  but  this  system  has 
everything  and  costs 


ONLY 


$995  with  dual  drives 
$1395  with  8 20MB  fiarticartf 

(Add  S200  (or  a color  system) 

CALL  312-480-7800 
Adam  Soft,  Inc. 

2533  Osage  Dr. 
Glenview,  IL  60025 

CIRCLE  559  ON  READER  SERVICE  CARO 


TURBO 
10MHZ 
640KB 
AT/XT 

IS  DAY 
GUARANTEE 

FULLY  IBM  COMPATIBLE 

AT  $1149  $1795  « SG  40MB  Mmuc 

HI-flES  1720X3501  AMBER  MONITOR  INTEL 
802366  10 Mlu  640K  PHEJNIX  BIOS  HERCULES 
COMPATIBLE  CARO  « PARALLEL  PORI  OPERATES 
MS-DOS  PC  DOS.  XENIX.  UNIX  GW  BASIC 
2f0  2H0CTRl  ATKflwlEO^  CLX-CAl  200WPS 
' 2MB  DRIVE  80287  SOCKET  MANUALS  fUlLV 


XTS659  S979»SG20M8  6 1FO 

HI  RES  (720X350)  AMBER  MON'TOR.  INTEL 8065-2. 
640K  PHEONIX  BIOS  HERCULES  COMPATIBIE 
CARD  » PARALLEL  PORT.  OPERATES  MS-DOS.  PC- 
DOS  GW  BASIC  FLOPPY  CTRL.  AT  KEYBOARD 
wlEOs  tSOW  PS  TWO  FUJITSU  DRIVES  8067 
SOCKFT  UANUAI5  rULLV  SET  UP  ONE  YEAR 
WARRANTY,  & FREE  TWIN  (LOTUS  12-3  CLONEl 
SW  « PURCHASE  UF  ANY  HARD-ORIVE  SYSTEM 


Saj  systtm^ 

LABQRA'onif,  INC 

1-800-331-0488 

103  FHTPATRICK  ST  2 BROOKPINE  OR 

KEVWEST  FL  33040  SHELTON  CT  06484 

OH)  2954H3  (213)  92l-nS9 

OPEN  7 DAYS 

CIRCLE  560  ON  READER  SERVICE  CARD 


Computer  Systems 

continued  on 
ne.xt  pa^e 
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FREE  CGA 
FREE  I EMULATION  SOFTWARE 
MONITOhI  ONE  YEAR  WARRANTY! 


Complete  System 
6-8  MHZ  Zero  Wait  State 
Excell  AT  80286 
PHOENIX  BIOS! 


$1125 

512K  RAM  1.2  Meg  Fujitsu 
Combined  hard  disk  & floppy  controller 
Monographics.  Printer  Port,  200w  pwr 
FREE  TTL  Monitor  & Enhanced  Keyboard 


$597 


^ drive  Fujitsu.  256K  RAM 
monographics,  printer  port.  150W  pwr 
FREE  Hi  Res  TTL  Monitor  & AT/XT  Kbd 


Enhanced  Keyboards  SS9.! 


SEAGATE  HARD  DRIVES 
20MB  W/cor)iroller  $329  00 
30  MB  W/controller  $379  00 


1-800-992-3552 

1-713-785-5220 


ADD  ON  SPECIALS 

Hercules  compatible  132  col.  monographics  card  $79 
Hercules  compatible  monographics  card  w/soltware  $55 
Free  CGA  EmulatWh  Software' 

Color  Graphics  w/Parailei  Pon  640  x 200  $55 

EGA  CARD  W/256K  Video  Ram  $159 

Memo  2000  AT  2 Meg  Expansion  Board  $129 

Memo  4000  AT  4 Meg  Expansion  Board  Si49 

CALL  FOR  BEST  PRICES  ON  ALL  OTHER  PRODUCTS!! 

IBM  AT/XT  an<j  H«fcul««  are  r»qtst«<ed  uader^urks  o>  in*"  respecKv*  companies 


CIRCLE  S58  ON  READER  SERVICE  CARO 


EXCELL 


1 5rv4com, 



tl9l|  IBM , COMPATIBLES 
& ADD-ON  CARDS 

PC  XT  System  4.77  Mhz  $529 

PC  XT  Turbo  System  4.77'8Mhz  $629 

AT  System  6.'8Mhz $1199 

AT  Turbo  System  lOMhz  $1599 

Other  options  and  configurations  available,  please  call 
Grucom  Computer’s  House  279  S Beverly  Dr.  Ste  1077 
B.H.  CA  90212  (213)934-3627-934-3651  Telex  188208 
Answer  back  TEL  US  BVHL 

CIRCLE  SS7  ON  REAPER  SERVICE  CARO 


IMPORT  FROM  TAIWAN 

Low  Price!  High  Quality!! 
A your  prolit  margin!! 

BABY  286  TURBO  SYSTEM 
MEGA  4000  TURBO  XT»  SYSTEM 
FCC  APPROVEO  AOO-ONS: 

* EGA  * MGP  * CGA  * 

* AT  I/O  • DISK  I/O  * 

AND  MORE... 

180W  POWER  SUPPLY 
20nW  (FOR  XT™  S AT'") 

SE  ItMMM  corp 

ORDER  HOTLINE:  2-9189798  (8  Lines) 
FAX:  2-9176201  TLX:  32503  INFOTRON 
FACTORY  & OFFICE  ADDRESS: 

3F  \0  4 Aleyl  lJne52e!^.Cf)unG Cheng  Rd 
ShinTien  Taioei 23136  Taiwan  ROu 
MAILING  ADDRESS: 

PO  Box  10102  Shin  Tien  tape/  23102 
Taiwan  ROC 


Atsi.400  si.aae  w aiASATi  - 403S30Bia 

N Kts  t SO  unit  KMi’OK  • am  asK  Lit  wj  t w 
■I  ua  01  MAN)  • naat  m • micwis  iHuArM 
GKAMCSUM)  '■  PAMiLtl  P0«r . 0«  StMl  KSI  • ORMKS 
as  DOS  rs  DOS  uiix  uni  cw  (as<  • i siois  • m 
cntNxitii  rtD'M  • jNwctc  ttrMuo  ■ lus  • no  mhs 
rOM>  • 1}  H luc  nom  . 01  MAW  UQU  UUMWI  • 

kmmn  ks(i  • ni:  SOU’  • onoMi  tu  ok  cao*  • 

CailONL  8 1MI1  suit  OR  12  tsu  • lAlT  S(1  «F  KSIEO  • 
auiAS*0«rUIPUIS.uKOii 
IT  1790  S1100wSEA8Atf20MIAlFO 
Ml  *ts  <:7t  I Hk  mii  NOIIIO*  • illh  aas;  OR  HC  • » 
•UBBSC  TOM/ on  lASUI  INAI IWPC  • wn  M NMO  • IHIT 
m • NNKiS  iWAlliM  (MFMCS  UM  ■ 
PARAlLil  RORI  •OPtRAIlSas  00$  PC  OOS  CWtASiC  •ISlOIS* 
OISI I 0 CiRO  ; fO  CMIROllfR  1 SIRUl  M OFI  i PRRNlii 
MR  ClOCR  CAUI«M  UlUlh  RMI  «R  rSNA  • U 
lirlOANI  • im  • ISO  »rs  • TWO  3tDR  i«ll$«  6MS  • «: 
SOOi!  • aUllRlS  • niH  S(l  Uf  KSUO  • OH  TUR  PUIS. 
-RStR* 

rORTAILI  XT/AT  ITITEMS  TOO) 
fCMO  STSTCM8.  INC. 
•00-491-9278 

135W  26THSTREET8THFL00R  XCMIIMRSI 
NEW  VORK.  NEW  YORK  tOOOl  Mil  KOMR  C*90in 
(212)  •27-448$  I213IK3-90S2 
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tNCUXSSi  Pual  speM  4.77/8.0ne  l/Z  KT 
(lopp)'  .fionacttfaw  Monitor. nono/grBph 
ptr  IF.  2$6K  Rm.  St4  KB.  Floppy  CFTTL. 
l^OWTIS  PS.  XT  Style  elide  caee.  asse- 
Mbled  and  t«ated. 

OPTIONS:  maim 


yWB  HD.  inatalled  add  $399.00 

TOMB  ID.  installed  add  $349.00 

Dctra  360k  flotpy  inatalled  $ 89.00 

384X  additional  Raw.  Inatalled  67,00 
Multi  IA>  card,  par  aer.  qp. 

cal.  installed  $ 69.00 

Color  Option  $259.00 

1200  Baud  Int.  Modes  Hayes 

cnDRlihle.  installed  $ 99.00 

AT  tyle  KB  (Bdkeys)  $ 49.00 

Enhanced  Style  KB  (lOlkeys)  $ 69.00 

IG  DOS  3.1  or  3.2  w/awnualB  $ 79.00 

Printer  ( nany  available)  ull 

Printer  Cable  $ 15,00 

VS/tO  360K  Diakette.  bx  oT  10 

(tusri t 15.00 

CCWPLETE  SYSTEM 

Fully  IB4  Carp,  GUARAOTIED 
One  year  WARRANTY 

122  5.  Ham  ciuu>.  ;«xaa  77531 
409-265-8764  ;8.0Om  to  5.00(b> 

409  265-3605  24hr  day  7^ya  a vk, 

COMPUTER  SERVICES.  INC. 
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LOWEST  PRICES 


Turbo  XT  Basic  System  . . ^379 


• 256K  on  Motherboard 

• 360K  Floppy  Drive 

• AT  Style  Keyboard 
•4.77  8 MHZ 

• 1 SOW  Power  Supply 

• Floppy  Drive  Controller 


As  Above  with  Mono  Monitor 

and  Card ^529 

Turbo  AT  Basic  System  . . ^95 

512K  200W  PS  Keyboard 
6-10MHZ  1,2MB  FD  HD&FD 
Controller  Clock  Calendar 

20MB  Int.  Hard  Disk '349 


HUNTER  Computer  Center 


Open  on  weekends. 

Call  lor  other  items. 

• All  Systems  FCC  Approved 
2301  N Collins.  Suite  116. 
Arlington.  TX  7601 1 


81 7-265-3772/21 4-692-5783 


TO  PLACE  YOUR 
At)  IN 

PC  Magazine 
Clas.sified 
Marketplace 
Call  (212)  51)3-5115 


All  Zenith  Computers 

640K.  PP  SP.  RGB. 
DOS.  Monochrome  Mon 

PC-148  (4.77/8  Mhz) 

2 fd  $1249 

20mb  $1599 

30mb  $1699 

PC-158  (4.77/8  Mhz) 

2 fd  $1679 

20mb  $1979 

30mb  $2079 

PC-181  L«ptop(New) 

2 3*/2'fd  $1629 


(703)  440-9444 


WYSE  PC-266  6/10  MHz. 

1 2mb  Id.  640K.  Serial 
parallel.  DOS.  clock 
graphic  card,  WYSE  530 
monitor.  WYSE  Kbd 


WYSE  PC*  4.77 /9.S4  MHz 
2 Serial,  ^ Parallel, 
clock.  DOS.  640K.  Kbd. 
mono/color  graphics. 
WYSE  530  moniior 


^SPER^V 


SPERRY  IT  44mb.  640K. 
1.2mb  fd,  2 SP.  1 PP 
clock.  Keyboard,  DOS 
tree  math  co-proc 

$279$ 

SPERRY  MICRO  ITS12K 
1 2mb.  20mb.  Par,  Ser 
clock,  keyboard.  DOS 
graphics  monitor 

$2459 


TOTAL  SOLUTIONS  CONSULTANTS  (TYw  ftM  Or«n  SpicINIil) 
eSM  ON  Kma*  MN  DoM.  Burk*.  VkgtnU  230IS 
CIRCLE  S6S  ON  READER  SERVICE  CARD 


P7 


$985 

$459 

$599 


$329 
$375 
$529 

292  $469 

293  $603 

8/REEO  420  $249 

600  $564 

BOO  $749 

TOSHIBA  321  $469 

341  $649 

351  $995 
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This  iDlernai  720K  3 5“  disk  drive  is  a "drop-m"  repiacemenl  tor  5 25“  drives'  ll's  the  ideal 
solution  tor  exchangme  data  between  your  PC/XT/AT  and  the  new  generation  ot  laptops  Disk 
lormat  IS  compatible  with  IBM.  Toshiba  and  Zenith  portables  The  Model  853W  drive  kit  contains 
everything  you  need,  including  interface  adapters,  premium  SONY  drive,  and  complete 
documeniaiion  Uses  your  existing  disk  controller  (no  additional  slots  required)  Requires  DOS 
lor  maximum  performance  Ask  about  our  special  prices  on  SONY  DISKS' 


SONY  DISKS 
S$SAVE$$ 


$159.95  nn 

FRT.  A TAX  my 


2734-C  Johnson  Drive,  P.O.  Box  371 7, Ventura, CA  93006 


IMMEDIATE  DELIVERY!  Call  805^56-7466  or  805-656-7467 
ORCtA  see  ow  reaocr  sewvtce  card 


Beraoulli  Technology  5I/4"  Drive 

Accente' 


Computer  Coip 

‘taeHM.Df 

(812)  234-3929 


Visa  & MastoCaid 


• 5V4"  Internal  Mount 

• 20MB  per  cartridge 

• Drive,  Controller,  Software, 
One  Cartridge  & Cleaning  Kit 

• Easy  to  Install 

• Complete  with  User's  Manual 

• Free  Shipping  $1295.00 

extra  cartridges  - $49.95 

QRCLE  567  ON  READER  SERVICE  CARO 


LAPTOP  TO  DESKTOP 

*Sp«cial* 

3.5'  TOSHIBA  DISK  DRIVE 

Toshiba  50AAG  Hord  Drive 

■ 720K  Internal  1 /2  height 

23ms  the  fastest  oround  $695.00 

■ Uses  stondard  IE1M  FDC. 

Toshiba  72MG  23ms  $895.00 

■ InsloM  kit  to  fit  any 

Device  Driver  Software 

5.25  opening 

For  PC  MS  DOS  2.1  3.1 

■ Ready  for  720K  w/OOS  3.2 

$149.00 

to  formal  3 5' to  720K  $29.00 

VISA  MC  COD 

■ External  3.5'  w/case,  power 

supply,  ond  ribbon  cable. 

Outside  CA  coll  800^5444252 

$225.00 

Dealer  prices  avoiloble 

■ ExIernol  5.25'  w/case,  power 

Inquiries  & mail  orders  write 

supply,  and  ribbon  coble  for 

Micro  Sense.  Suite  313 

the  Toshiba  T1 100  and  3100. 

5580  Lo  Jolla  Blvd. 

$195.00 

la  Jolla.  CA  92037 

ORCLE  sea  ON  READER  SERVICE  CARO 

160  MB 
82,495 


120  MB 
82,095 


SpeedStor 
Subsystems 
for  PC-ATs 


ukR  Pnong  Corporate  Accounts  \MeKome 


Complete  plug*end'pley  ktts  include: 
a Maxtor  XTI140  or  XT2I90 

— 28  MS  average  access  time 

■ SpeedStor  Partitioning  Software  ■ Y**''  warranty 

— breaks  32MB  DOS  barrier  a Immediate  delivery 


Cables,  rails,  and  easy 
to  follow  Instructions 


Wt  specialize  In  high  capacity  performarKe  disk  subsystems  for  DOS,  XENIX, 
ar>d  Novell.  \Ve  pravide  expert  technical  auistance  for  LAN  file  server  and 
multi-user  PC  appIkatJons. 

STORAGE 

DIMENSIONS  4oa.s«s.i*M 

__  981  Unn/ersjtyAwe 

The  Experts  ki  High  Capacity  PC  Storege  Los  Gatos.  CA  95030 

Storage  Dimenslon't  famtly  of  high  performarKe  products  for  PC  noroge. 

■ SpeedStor  subsystems  from  42M8  to  MOMB  a SpeedStor  286  BIOS 

■ SpeedStor  hard  dnk  irHegration  software  a SpeedCachecachingsoftware 


DISK  UPGRADE  BIOS  FOR  ATS 

DUB-14  overrides  AT  Drive  Table  to  allow  any 
compatible  drive  to  be  attactied  and  fully  used 
with  standard  AT  controHers  Stxxt  card  uses  one 
hall  slot  Includes  complete  Sel-Up  routine  and 
low-level  lormal  laciiily  Works  UNIX,  XENIX. 
PICK,  other  OS  and  networks  NOVELL  is  fully 
supported  $95  S3  shpg.  CA  Tax. 


DISKETTES 


QUALITY  DISKETTES 


IfflflAIICTPUICC 

the  ultimate  tan;et  market! 

The  bruKi  specinen  who  read  PC  MagazuH'  d«nt  have  the  lime  to  shofi  around.  Iheir  nnh  con 
cem  Is  gettlnit  what  lhe>  need  as  qukkh  as  possible 

They’ll  DIRECT  their  attention  to 
PC  Magazine  Classified  Marketplace 

For  them  PC  Magazine  Classified  Marketplace's  Direct  Response>Dis|ila.v  Ad  furmal  represimis  a 
fast.  e85>  and  cost  efTectrve  method  of  product  acquisition.  The)  know  it  will  have  iIm' products  the> 
need  and  the  inforniation  the)'  want  regarding  price,  volume  discounts,  specifications  and  deliver) 
If  you  think  that  vuur  business  can  benefit  rrom  the  :<TS.0D0  brand  specifiers  whu  read  PC  Maga 
tine  . . YOl'TlE  RIOIIT' 

So  take  DIRECT  action  and  call  (212)  60S-5115 


GOLDEN  BOW  SYSTEMS 
2870  Fifth  Avenue  Suite  201 
San  Diego.  CA  92103 
(619)298-9349 

8 INCH  DISKETTE  SYSTEM 

Read,  write,  and  formal  diskettes  from  IBM 
mainframes,  minicomputers,  data  entry  equip- 
ment, etc.  Complete  easy  to  use  software 
handies  EBCDIC  conversion.  Can  read  and  write 
CP/M  8-inch  diskettes  (many  lormats)  You  also 
can  use  8-inch  dnves  for  PCOOS  files:  1200  KB 
per  diskette!  $1095  complete 
MICROTECH  EXPORTS 
223  Forest  Avenue 
PaloAtto.CA  94301 
415-324-9114 


350 


bW  DS-DO 
100%  Certified 
Lifetime  Warranty 
U S.  Mfg..  hub  ring 
Add 4c  For  Tyvec  Sleeves.  Labels  & Tab 
IBM  AT  SVr  OS  HD  $1.29  63. 
Colored  S'/a’  DSDD  in  16  Ditf't 

Colors  550 

Shipping  S3  per  100  diskettes 
Order  by  phone  or  send  your  check  to 

AMERICAL  GROUP 

(818)  906-1132 

14?00  Ventura  Bivd  Ste  20’ 
Shemian  Oaks.  CA  91423 
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Hardware 

Diskettes 

continued  on  the 
following  page 
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DISKETTES 


CinCLES71  ON  READER  SERVICE  CARO  Nelson  Si.  IVnNCr.  CO  Kl)215 


EXPANSION  UNITS 


DYNAMIC  RAMS 

□ PROCESSORS 

•MM  Smv  H4>m 

1Mbit  100ns  $19.00 

•Mf  Vtiiv  tlO>M 

•OM?*  wntv  tlMW 

WN7-*  amH;  l]4«  M 

41256  icons  $ 3.75 

v-jo  1 1]  rt 

41256  120ns  $ 2.60 

□ STATIC  RAMS 

%/4i256  150ns 

□ E.  PROMS 

•tm  .'-M  I •« 

51258  lOons  $ 6.95 

vcau  .•.-•>«  t «M 

•m*  .•<>.<  t 4.n 

V'4164  150ns 

27CM  /I'M  1 4M 

jrM  pm  t 

4464  I50ns  $ 3.25 

}7nA  TVlirt  I 4» 

Q •eWtiaoMi  mwoeio 

1.  C.  EXPRESS 

OROES  TOIL  FREE  (Mon.  - Ffl  • ft-5) 

(800)  892-8889  . (800)  882-8181 

i-’iTw  COMO’-Kl 

CMt  foi)  ciAaEN*  B<>crs»NO.iM  :-y:cx*<<  • Au  N<ecHAN39  s ‘ffnoiiAw.n{[> 

■A>i^<itWSAniMnnvw>«  ■^•>o•>«KC<•»C^OnOt■•M'n«Tvm'»tM:■On 
san(»ng  mc<0>«vl  tjrr  ri’usiiM  ' «' 

^8356  VOHev  BM . Crtv  of  KsdustfV.  CA  91 746.  Ptsooe  818-369-2688 


EXPANSION  UNITS 


X00-225.70i0  >1 


IOMEGA” 
BERNOULLI 

Ni'»  I vimt  w.itr.ititv 

Al  lOH  ID.MI 
A210H  Ml-  lii.ie.i 
A120MJiiMlv|,.,jli- 
A220H.'ii.  jii.lL.ti 
A220H-W80  I'Ij-  ho 
PC2  Vl.ii'l  -r  • 

PC2B  IV 

AlO  l<iMt>t...rliKl.'.( 
A20  .'•iMI>i..ir(ri(le(' 

Oi'.iiiiiiil  Kil 

Ptm.-sSiil)H\l  lnChdiH;e 
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PROMPT  DELIVERY!!! 
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PC  EXPANSIONS 

AST SIxpackPlus  (384K) $199  HAYES  Smortmodem  1200B. . $339 


SixPokPremium  (IM) . 


$279 


Smarfmodem  1200. 


. $389 


Advantoge  (1.5M) $499  Moynard  OnBoard  20 $599 


Advantage  (3M) $879 

Rampage  (2M) $399 


Sandstar  Series coll 

MaynStream  Tape  from $689 


RampageAT  (2M) $579  WD  File  Card  (20M) $569 

INTEL  Above  PC/AT  (2M) $499  Seagote  20M  Hard  Disk $379 

Quodboord  (384K) $179  Plus  Developmeiit  20M  HD  Cord  $649 

QuodportAT:139 EGA  •;  $349  TandonTM102:109.  TeocFD556V:  $109 


HERCUUS  gmfltKS  board $199  Toshiba  tor  AT;  1 09  . 


. 1.2M;$139 


Color  Card $159  Set  of  9 (64K);10  . . (256k)  $22.50 

8087-3 $119 

CALL 

Monitors . . . NEC.  Amdek.  Princeton  GR 
Printers . . . Citizen.  Panasonic.  Toshiba 
LoserPrinters . . . Cannon.  Qume,  HP  — Alt  Populor  Software 

VLM  Computer  Electronics 

10  Park  Place  • Morristown.  NJ  07960  • (201)  267-3268 

visa.  MC.  Check  or  COD 
CIRCLE  S7S  ON  READER  SERVICE  CARD 


DESKTOP  PUBLISHING 


QMS  KISS  LASER  PRINTER  W/  JLASER  MEMORY  BOARD 
CANON  IX-12  SCANNER  (W/  CABLE  TO  JLASER  BOARD) 
AMDEK  1280  MONITOR  W/DISPLAY  BOARD 

VENTURA  PUBLISHER 

$2599 

$819 

$859 

$595 

MEGAMEMORY  BOARDS 

INTEL; 

TALL  TREE  SYSTEMS; 

INTEL  286  {10M2)  SCALL 

JRAM-2  2MB 

$369 

BOCA  RESEARCH: 

JRAM-3  2MB  LIM-EMS 

$419 

BOCARAMXT(IMB)  12MZ  $289 

JRAM-AT-3  2MB  120ns 

$459 

BOCARAM  AT(2MB)  16MZ  $399 

JLASER-  PC2mb 

$719 

BOCARAM  AT(4MB)  16MZ  $729 

JLASER*  AT  120ns 

$799 

THE 

RAM 


LOWEST  PRICES  IN  USAI 

(703)  941-9006 


EXPLOSION  51 19-A  LEESBURG  PIKE.  *260.  FALLS  CHURCH.  VA  22041 
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FOR  MORE  l.\EORMATIO.\  OR  TO  PI  ACE  YOIR  AO  CALL  212  50.1-5115 


EXPANSION  UNITS 


PERIPHERALS 


Lowest  Price  in  Market 

DYNAMIC  RAMS 
256K  150ns  2.10 

64K  tSOns  .97 

CALL  DRAM 

(41$)  398-2987  Open  Mon-Sal;  8-6 
All  merchandise  laciory  rtew  & tOO^ii 
yuaranteed 

Prices  reflect  cash  discount  and 
subiect  to  change  Personal  and 
company  checks  ~ 2 weeks  to  clear 
MC/Visa  add  44e  mote  Min  order  $10 
CA  residents  add  6 5%  sales  lax  Call 
lor  volume  discounts  and  requirements 
lor  open  accounts  Shipping  A handl- 
irig  charges  UPS  ground  $4.  UPS  an 
$6  (urider  1 IP  } 

PO  So»590127  SF  CA94159  012'' 

CWCLE  577  OW  WeADEB  StUVICe  CARO 


SEAGATE 
HARD  DISKS 


20  Meg  kit  for  XT $349 

30  Meg  kit  for  XT $385 

30  Meg  for  AT $555 

40  Meg  for  AT $665 


Physical  Formatted  Add  $20 
1 Full  year  limited  warranty 
Add  $5  tor  shippino  & handling 
CA  residents  add  6 5S  tax 
DEALER  INQUIRY  WELCOME 

c 0 D BETA  ACE 
“S"  (818)  332-6273 

1S4  W Arrow  Hwy  . Suite  A 
Covina.  CA  91 722 

CIRCLE  S7t  ON  READER  SERVICE  CARO 


TO  PLACE  YOUR 
AD  IN 

PC  Maf;azinc 
ClassiHed  Markelplace 
Call  (212)  503-5115 


9-TRACK  MAG. 
TAPE  SUBSYSTEM 
FOR  THE 
IBM  PC/XT /AT 
AND... 


For  information  interchange,  backup 
and  vctuvai  storage.  IBEX  otters  a 
9-track.  IBM  tormat-compaiibie  V 
magnetic  tape  subsystem  tor  the 
IBM  F>C.  teatunng. 

■ IBM  format  1600  3200  and  600 
cpt. 

■ Software  for  PC-DOS.  MS-OOS. 

■ Also  for  DEC.  VAX.  VME.  S-100. 
RS-232.  IEEE  488. 


R*>».  pAorw  Of  TWX  lof  iftlofmthoff 


IBEX 


IBEX  COMPUTER  CORR 

20741  Manila  Si  Chattworth.CA  91311 
(818)  709-8100  TWX  910-493-2071 


MONITORS 
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TM 

I CorKyut^Ty  5«f47*rK~ 

Display  your  PC  text  or  graphics  on  a large  screen 
to  a small  group  or  a large  audience. 

Only  $995 

Uses  an  overhead  projector 
Weighs  less  than  4 lbs. 

Takes  less  than  3 minutes  to  set  up. 

We  will  ship  your  ViewFrame™  today. 

804-898-2901 

nView  Corporatfon,  21 0 Yorkview  Rd.,  Yorktown,  VA  23692 

CIRCLE  580  ON  READER  SERVICE  CARO 
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MotherBoard  Clock  S59 

SideClock  does  not  use  an  expansion  slot! 
The  Innovenlions'  Clock  Calendar,  installs  In 
seconds  Just  open  (he  computer  cover 
and  snap  it  into  place  Never  enter  the  time 
and  dale  again  StdeClock  does  it  tor  you. 
Battery  & Software  included  30  day  S$ 
back  gtd.  2 year  limited  warranty  $59«- 
$3s/h  Site  discounts  Dealers  welcome 
ARISTO 

16811  El  Camino.  #213-M 
Houston.  TX  77058 
713/480-6288. 800/3Af^lSTO 


640K  MotherBoard  UPGRADE 

640K  RAM  without  using  an  expansion  slot  Our 
upgrades  allow  easy  insertion  of  256K  chips  on 
(he  system  board  Highly  reliable  due  to  re- 
duced heat  & chip  count.  100%  compatible  30 
day  & back  gtd.  2 yr  vrrnly  COfh^AQ  Portable 
& plus,  Zenith  151, 161  $29.  $94  with  memory 
IBM-XT  3270  & Portable  $39:  $104  w/mem. 
IBM-PC  $49.  $114  w mem  $4  s/h  Site  dis- 
count Dealers  welcome 
ARISTO 

16811  El  Camino.  213-M 
Houston.  TX  770M 
713/480-6288. 800/3ARIST0 


W^9  TRACK 
TAPE  SYSTEM 


• Mainframe  to  PC  Data  Transfer 

• High  Speed  Backup 

• All  Software.  Complete  System 

• Service  and  Support,  easy 
Installation 

call  (818)  343-6505  or  write  to; 

C— t«cl>  CewiprtT  Cfp. 

PO.  BoxtSS  Tarzana,  Calil  91356 


CONTECH 


CIRCLE  581  ON  READER  SERVICE  CARO 


PLOTTERS 


Hardware/Power  Supplies 

begins  on  the  following  page 
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CLASSIFIED 


THE  SHOWCASE  EOR  PRODUCTS  AM)  SERVICES  /-V  THE  MS  DOS  MARKET 


POWER  SUPPLIES 


SEAGATE 
HARD  DISK 

ST-22S  20MB  w Coni . . . 325.00 
ST-238  30MB  w Coni  37.5.00 
ST-4038  30MB  521,  00 

ST-4051  40MB  630.00 

ST-4096  80MB  890.00 

MINISCRIBE  also  available 

★HOTLINE:  818-333-0193* 

FAX:  818-961-4337 
A-TRONIC  Computer 
15703  E.  Valley  BlvO 
Cily  ol  Indusiry  da  91744 

CmCLE  ses  OW  REAOeR  SERVICE  CARD 


TO  PLACE  YOUR 
AD  IN 

PC  Magazine  Classified 
Marketplace 
Call  (212)503-5115 


SECURITY  SPEED  DEVICES 


SAFEWARE  INSURES  COMPUTERS 

Call  toll  free  tor  information  and  immediate 
coverage. 

• BUSINESS  COMPUTERS 

• HOME  COMPUTERS 

• COMPUTERS  OVERSEAS 

• COMPUTERS  YOU  LEASE 

• COMPUTERS  YOU  LEASE  TO  OTHERS 
SAFEWARE,  The  Insurance  Agency  Inc. 

2929  N.  High  Street.  P.O.Box  02211 
Columbus.  OH  A3202-0211 
(614)262-0559  (OH).  (800)  848-3469  (NAT) 


THE  SHOWCASE  FOR  PRODUCTS 
AND  SERVICES  IN  THE  MS  DOS 
MARKET  . . . 


PC  Security  Card 

BIT  TRACY''' 

$149 

System  Detective 

• Half  Card.  Easily  Installed  in  PC' 

• Logon  Access  Control 

• Up  to  250  Usen/Passwords 

• Control  Time  of  Day  Access 
and  Len^  of  Session 

• Accountmg  Codes  for  Billing 
$75  • DES  Encryption  Option 
ARTISOFT,  Inc.  . n>T*| 

602-293-6363  AKJJC 


PC-SPRINT 


“PC-S>nnt  from  Exec-PC  may  be 
the  speed  demon  you've  been 
rooming  for.”  -PCMasanne 
ALSO  FOR  TANDY  1 000/1000A! 

• Run  yoor  PC.  XT  of  <lone  »t  7.38  mhj 

• 280*^  SowOuo  (Norton  $1  ra^'ng) 

• Speeds  up  all  software  • 
you  can  see  tfie  difference 

• External  speed  switch  & reset  button 

• 4 speed  selection 

• Change  speed  "on  the  fly" 

• Also  speeds  up  your  8067 

• Works  with  all  cok>r  or  mono  displays 

• 'Sotless*  plug-in  on  most  PCs 

• Includes:  90  day  money  back 
guarantee,  tool,  free  B6S  access  to 

16.000  files. 

CQOQ5  V20  add  StO.  Call 
J-**  for  information  on 
othar  products 


Exec-PC,  Inc. 

P.O.  Box  1 1 268  Shorewood.  Wl  5321 1 
(414)242-2173 

ORCLE  S86  ON  READER  SERVICE  CARO 


SO%  LESS  HEAT! 
50%  LESS  NOISE! 


AlOOEL  raWER  COOUNQ  NOISE  PRICE 

SQ150  PC/XT  1S5W  1.SX  -84H  S149 

TaSOPC/n  15$W  2.6X  -HH  1149 

TC200  PC/XT  200W  2.5X  -22S  S199 

SQ200AT  200W  1.0X  -67S  $177 

AV  moows  afsKCiUL  ippiwad  Bacfi  pom 
supply  a ngofousty  itsM  and  Paotad  by  our 
mmaokM  raptacanmi,  t you  wvraiMy  Oiy  1 
pnm  toM 

PC  COOLING  SYSTEMS 

31510  Mountain  Way.  Bon&all.  O 92003 
(619)  723-0613  VISAiNfOCOD  PO 


ON  READER  SERVICE  CARO 


SPEED  DEVICES 


IRM-AT  SPEEDUP 


the  high  performance 

Speedlnjectofirom  Ariel 

PC  WEEK  - 

— z-i.  A fidiu  automatic  Sw 


“ TTT  ...-.-inT-tz-  A MIy  automatic  Speedldectoi 

YUTlX  tor  a«  IBM  ATS  includinQ  spe^ 

Ltino  ROM  bios.  Uses  reliable 
2"0  e / s 0“  tre(;uency  synthesis  for  total 

tWrSSy^Sitequency  from 

disk  aixess*  speedup  the  keyboard  ' 

I (Suggested  dealer  installation  charge  $49.95) 
fast  W206*1tl-Rep‘acernenl()PU  for  speeds  of  $259.95 

V \ 10  MHz  and  above 

TAST  0O2«7  - 8. 10, 12, 14  and  16,  Sceeds  test 

rated  & guaranteed mopu  ccall 

T MST  HAH  128K&256K.  ICONS  &120NS 

ISTsi^MWIALS- The fan»us Ariel Cn^CI*^ 

^ CPU  speed)  m.  17ffl.5, 1W9. 19fl.5.  »«■* 

increase  OVERALL  SPEED  UP  TO  300% 

Order  Line; 

800-641-3322  ext  mo 
Direct  Line: 
201-788-9002 

FULL  2.YEAR  WARRANTY 
ON  ALL  PRODUCTS 


^COMPUTEB  conPonaTrON 
ancLE  »r  «.  "WEB  SEirvHre  CABO 


Ariel  Computer  Corporation 
Post  Office  Box  866  a Flemington,  NJ  08822 


^ mnftiicTPLiicc 

the  ultimate  target  market! 

The  hraiid  spfH  irirrs  whii  rrjd  PC  Mattuzine*  ilont  hju'  Hu-  linn*  li>  shop  aniund. 
Iheir  onK  (Hinrern  i&  geuing  what  Hh-v  ni-rd  is  guirkh  is  paiv.ibl<' 

Theyll  DIRECT  their  attention  to 
PC  Magazine  Classified  Marketplace 

For  them  PC  .Uiuiazinc  CUvsirii-d  .Marki'tpUc's  Dirt'cl  Ki'situnse'Dihiitav  Ad  format 
rfpmiFnlsa  rAsl.cdiiy  androsi  flTiTtivr  mcthixlolpniduil  acquiMlion  Thry  knim  it 
will  have  the  produrls  Ihi*)  noed  and  the  information  lhi*v  want  rexarding  price, 
volume  discounts,  speciricalioiis  and  delivery 

If  vou  Ihmk  that  vnur  businm  can  benefit  from  thi'  ITS.tXMi  brand  speLifierr  who 
read  PC  Magazine  YOC  RE  RIGHT' 

So  take  DIRECT  action  and  caU  (212)  503^5115 
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FOR  MORE  IS  FORMATION  OR  TO  PLACE  YOLR  AD  CALL  212  503-5115  . . . 


SPEED  DEVICES 


IX  is  an  accelerator  board  which  increases  your  I 


TUwfMir 


The  TurboMax  i 

LEADING  EDGE.  IBM  PC/XT.  and  clones  to  9 54MHr 
optimising  performance,  while  maintaining  iOO%  compati- 
bility with  all  hardware  and  software. 

FBATUKBSe  * No  expansion  slot  required  * Totally 
'transparent''  to  system  and  user  • no  DOS  patches  * Speeds 
up  operation  of  the  new  high  capacity  memory  boards  and  high 
resolution  graphic  boards  * No  modillcaiion  to  hardware  or 
software 

SPSCinCATlOIfSt  * CPU  lOMHr  l$08t<  running  at  9.54MHz  in  high  speed  mode.  4.77MHr 
in  normnl  moifc  PE«rO«IIAIIC*  COHPAIUSOII 

The  table  below  compares  tlic  pcrfi>rmance  of  the  TurboMax  with  other  products  The  PC 
Magazine  Laboratories  Bench  Mark  Tests  were  selected  because  of  their  well  known  accuracy  The 
numkrrs  indicate  speed  relative  to  a 'stock'  IBM  pc  For  example,  factor  ol  1.67  in  a category 
means  the  system  is  running  1.67  times  faster  than  a stock  pc. 

•••furboMai 

Test  •!  NOP  executive  spanning  I28K  1.67 

Test  *2:  "do  nothing " I NOP  loop  I KO 

Test  «3:  Integer  add  from  mem  >r>  1 KS 

Test  *4  Integer  multiply  from  titemory  i.l 

Test  *5.  Floating  point  without  K087  I.U7 

Test  *6  Floating  point  with  m)^7  •1.95 


Surprise 
1.31 
I 59 
1.53 
2«0 
1.59 


last  88 
I 43 

1 53 
1.56 

2 64 


S'oiey 


• rr</uirfs  upiional  SIM  7- 1 lOXtH:  mulS  ctppntcfnur  chip 
’•  iwjunvi  opiiunal  SOS  7 2 SStHz  math  ro-/»nn'etswr  chip 
••  formerty  Supeirharpcr 


ONLY  *370.00  COMPLETE 

Visa.  MC.  COD,  and  Checks  Accepted 
Full  I Yr  Warranty 


Order  Desk:  Tel.  I 800-443  2217 
Scrsk-c  And  Info  |4I2|  882  6700 


K & I.  DISTRIBUTORS  Inc 
3 Munsey  Avc.  • Pittsburgh.  PA  15227 
Dealer  Inquinei  Weloimed 
ORCLE  $86  ON  READER  SERVICE  CARO 


SOFTWARE  /accounting 


A Great  Idea  in  Financial  Shareware  tor  Home  and  Business  I 


. . . And  you  get  a CRA-designed.  interac- 
tive money  managemenlfaccounling  sys- 
tem that  can  hantw  999  different  accounts 
and  24,000  transactions  a year. 

MANAGE  . . . Cash,  checkinyu  savings, 
credit  card  accounts.  Its  Smart  Account 
Reconciler  will  balance  the  toughest 
bank  statement  qukklv. 

PREPARE  a PRINT  ...  4 different  types 
of  financial  statements  (ind.  net  worth). 
3 different  inquiry  reports,  general 
ledger  and  accountant's  trial  bdance. 
PLUS . . . Budgeting,  financial  data  base, 
pop-up  calculator,  graphics,  color, 
tutorial  and  more. 

AND  ...  If  you  own  a small  business. 
MoneyCounts'  will  track  both  your 
business  and  personal  finances  and 
report  separately  on  each 


Now  shipping  Version  3.96.  There's  r 
catch.  This  is  a fuUy-functiona)  system  that  I 
compares  with  pniducls  selling  for  $99  I 
or  more.  f 

Order  today  and  own  MoneyCounln*  for 
only  $12!  Iowa  residents  add  4%  sales  tax: 
add  S3  shipping  and  handling  (outside 
North  America  add  $10).  VISA  and  | 
MasterCard  orders  call: 

1-800-223-6925 

(in  Iowa  319/373-0224) 


' CMpt.M 

6925  Surrey  Drive  NE 
c«dar  Rapiis,  lows  52402  I 


CIRCLE  $8*  ON  READER  SERVICE  CARD 


ACCOUNTING 


f 

mi 

■ Representing  The  Leading 

1 Fund  Accounting  Systems 

1 (208)  882-8175  or  (209)  333-1575 

25%  OFF  PC-FUND 

CIRCLE  590  ON  READER  SERVICE  CARD 


MIPFUND  ACCOUNTING 

The  MIP  fund  Aixiwnting  System  meets  the  fi- 
nancial and  managefial  repcirting  requirements 
ot  not-for-profit  and  governmental  organiza- 
tions The  System  features  multiple  fund  and 
fiscal  years,  user-defined  reports  and  six  levels 
ot  account  coding  Modules  offered:  G/L  A/P.  A/ 
R,  Payroll.  Encumbrance.  Expenditure  Budget. 
Revenue  Budget  and  Lotus/D^  Interface.  MIP 
FAS  is  available  tor  IBM  XT  and  compatibles. 
MICRO  INFORMATION  PRODUCTS 
505  East  Huntland  Dr . Suite  340 
Austin,  Texas  78752 
(512)454-5004 1-800-MIP-FUND 


dBASE  ACCOUNTING  TOOLS 

•GENERAL  LEDGER  ’ACCTS  PAYABLE 

•blNVOICER  & A/R  -SALES  ANALYSIS 

•SERVICE  BILLING ‘ORDER  ENTRY 

•JOB  COSTING  ‘JOB  ESTIMATING 

•PURCHORO/INVENTORY  ‘PAYROLL 

S99  ea^  s&h  w/dBASE  2. 3 or  3 • Source  Code 

dATAMAR  SYSTEMS 

6809-P  Convoy  Court 

San  Diego  CA  92111 

(619)278-8222 

Visa-M/C-AMEX-Check-COO 


CPA'S  CLIENT  WRITE-UP  $250 

Now  a low  cost,  proven  system  featuring  com- 
plete general  ledger  with  flexible  report  formats, 
statement  of  change,  job  cost  and  optional 
Lotus/dBase  nterface  After-the-fact  payroll 
provides  earnings  records,  state  u/c.  941  s.  W- 
2's  and  1099's,  Runs  on  all  IBM  PC/XT /AT  and 
compatibles  with  256K  $250  complete-includ- 
ing printed  manual  14  day  Free  Trial 
HOWELL  ASSOCIATES 
4545  Bissonnet  Suite  286 
Beflaire.  Texas  77401 
713-661-6652 


NCS  FUND  ACCOUNTING 

Powerful  fund  acet’g  software  for  local  govts, 
schools,  and  other  non-profit  entities.  System  is 
customized  to  user  needs.  Modules:  GL.  AP.  AR. 
Encumbrance.  Budgets,  J-Entry,  Chkwrt'g.  User- 
Designable  Reports.  Integrates  with  NCS  PAY- 
ROLL and  UTILITY  BILLING  and  operates  on  the 
IBM  family  ot  micros  and  compatibles. 


NATIONAL 

COMPUTER 

SYSTEMS 


NATIONAL  COMPUTER  SYSTEMS.  INC. 
PO  80x9365 
Minneapolis.  MN  55440 
800-328-6172/612-830-7652 


Compound  Interest 
Power  Tool 


Solves  virtually  all  loan  calcs,  and  prints 
professional  amort  schedules.  IRS  in- 
terest including  compounding,  present/ 
future  value,  effective  rate  of  mortgage 
loan,  changing  interest  rates,  negative 
amort,  balloon  payments,  passbook 
calcs  & more!  Supports  IBM  PC.  )(T,  AT 
and  most  clones. 


SOFTWARE 


Easley  Microsystems.  Inc. 

234  North  •O"  Street  -.cn  nn 
San  Bernardino.  CA  92401  $69.00 
(714)  381-3379 

CIRCLE  591  ON  READER  SERVICE  CARD 


CPA  Review  Pass/Refund 

You  Pass  or  We  Pay!  0\^  2.1(X)  computer  inter- 
active multiple-choice  & essay/problems.  Call 
for  DEMO  & details  on  the  progressive  way  to 
study  Also  CMA  & CIA  Reviews.  New  CPE  Se- 
nes-June  ’87  IBM  PCs  & conpatib  es  Individ- 
ual, Office  and  College  versions.  AMEX, 
MasterCard.  Visa 


McroMash  Ml(  K)MAAMrdShi8tHpto 

McroMash 

14  Inverness  Drive  East.  F-104 

Engelwood.  Colorado  80112 

(8(XI)24l  -9700.  In  Coforado.  (303)  799-0099 

ACCOUNTING  KIT  $79.95 

Peanuts  & Caviar  is  a kit  designed  to  introduce 
the  principals  of  accounting  and  bookkeeping  to 
non-accountants  It  includes  a resetable  gen- 
eral ledger  software  package  tree.  The  kit  con- 
sists of  a 300  page  book,  worksieets,  nomework. 
homework  analysis  and  GL  software  The  soft- 
ware generates  detailed  reports,  trial  balance, 
income  statement  and  balance  sheet.  IBM  or 
compatible.  Used  in  curriculums  by  Platt  Col- 
lege. Denver  Public  Schools,  etc.  S79  95. 
Leam-Ed  Software 
8400  E ILIFF  Suite  11 
Denver,  CO  80231 
1-800-€21-8385ext736 
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CLASSIFIED 


ACCOUNTING 


BUSINESS 


^ ^ 

THIS  COUPON  EARNS 

$20 

CREDIT  ON  YOUR  FIRST 
ORDER  OF  CONTINUOUS  FORMS: 

• INVOICES  • STATEMENTS 

LETTERHEADS.  ENVELOPES.  ETC.  THERE  ARE  NO  FINER  FORMS. 
SAVE  THIS  COUPON  FOR  120  DISCOUNT  CALL  (800»  854  2750 
NATIONWIDE  OR  (800)  552-8817  CALIFORNIA  OR  (800)  336-2961 
ALASKA  OR  (619)  588-9903  LOCAL.  CHECKS  ID-GO  INC..  P.O.  BOX 
22002,  EL  CAJON.  CA  92022-2002 


t.3  0H5 
DAY 

WvRSAROHyp 


pATtSFACTION 

ARSOU’TELY 

UiVARANTEED 


SIX 

TYPE 

CHOICES 


FIVE 

COLOR 

CHOICES 


CHECKS 


ACCOUNTING  SOFTWARE 

•POWERFUL  • EASY-TO-USE 
•FULLY  INTEGRATED  ACCOUNTING 
SOFTWEAR:  ‘GENERAL  LEDGER  •ACCOUNTS 
PAYABLE  ‘ACCOUNTS  RECEIVABLE 
•PAYROa  ‘INVENTORY  CONTROL 
•CHECKBOOK  MGT. 

ALL  FOR  JUST  $99 

CALL. 

Oasti/Accounting 
Los  Gatos.  CA  95030 
1-800-628-28286x1.625 
(INFO.)  400-356-3616 

MAINSTREAM  ACC'T  VERSION  1 

The  most  mnovalive  tully  integrated  accounting 
system  in  today's  market  Information  entered 
once  will  automatically  pass  to  alt  necessary  files, 
A/P.  A/R  and  6/L.  With  (he  capacity  to  handle 
Job  Cost.  Payroll  and  Inventory.  Mainstream 
Accounting:  a better  way  tor  you  and  your  busi- 
ness Compat  with  all  MS/DOS  operated  ma- 
chines Intro  otter  only  $99 
DESERT  RESEARCH  CORPORATION 
21809  Outer  Highway  18 
Apple  Valley.  CA  92307 
619-247-3644 

PC-FUND 

The  leading  fund  accounting  system  for  local 
govts  and  rKKi-profit  organizations.  Modules  in- 
clude General  Ledger.  Accounts  Payable.  En- 
cumbrance. Obligation  Tracking,  Accounts 
Recervabie.  Payroll.  Budgeting.  Fixed  Assets  and 
Donor  Receipts.  The  system  supports  up  to  99 
funds,  9999  depts.  PC-FUND  funs  on  the  IBM- 
PC  and  most  MS-DOS  and  XENIX  computers 
AMERICAN  FUNDWARE.  INC 
P.O  Box  773028 
Steamboat  Springs.  CO  60477 
800-551-4458(303)879-5770 

BUDGET  REPORTING  SYSTEM 

Ideal  tor  home  or  small  business  User  set  bud- 
get categories  with  up  to  60  income  and  60  ex- 
penseitems  Post uplol.SOOcheckand deposit 
Items,  listing  by  date  within  budget  category 
shows  paid/to  received/lrom.  Display  shows 
over/under  actual  to  budget  by  month  for  a wTmM 
year.  Menu  driven.  60  d^  money  back  guaran- 
tee. 256K  DOS $21.95 

Texas  Ed.  Sotiware.  Inc. 

PO  Box  11813 

Ft.  Worth,  Tx.  76109^)813 


FOR  RBASE  SYSTEM  V USERS 

•Genleger  ‘Accf  receivables  ‘Accl  pay- 
ables Auto  transactions,  auto  check  writing, 
simple  enough  for  households.  Powerful  enough 
lor  property  owners  Versatile  enough  lor  any 
business.  Data  entry  by  account  name  with 
wildcard  lookups.  Makes  il  easy  without  special 
procedures.  $59.95  • visa  mastercard 

SOFTWARE  SPECIALIST 

5820  PRINCESS  DR 

ROCKFORD.il  61109 

eOO-433-8934/IN  IL.  815-398-6853 


ARTinCIAL 

INTELLIGENCE 


“Training  is  our 
Middle  Name” 

Ixam  htiw  In  use  >nur  IIIM-W  \^iih  ATI's 
intcrjetjsc  inmpuUT-hascd  iraininj!  pm- 
grams.  ATI  has  heen  xnicd  Ik’sI  training 
pmduLis  h>  the  readers  n|  ' World  Maga- 
zine three  sears  in  a ro*  ProdiKis  include 
>HM-nC.  Eolus  I -2  ^.  dHASI.  Ill  I’lus. 
^^'ordPerleec  and  oser  .'II  others  Prices 
from  549.95.  Call  lodas 

^ATI 

.Vitierkan  Tmining  Inirmalinnal 

12h.W  Heairiie  Street 
Los  Aneeles.  ( A •)(Xl^f> 
t2l3l8il-||39im  Cahl'i 
iKOOi  421-4827 

CIRCLE  593  ON  READER  SERVICE  CARO 


EXPERT  SYSTEMS 

Contused  by  expert  system  technolog/’ 
Multi-Technologies.  Inc.  makes  it  easy  with  a 
tutorial  on  rule-based  expert  systems. 

This  program  consists  of  fhree  parts- 

1 An  explanation  of  expert  system  basics 

2 A small  demo 

3 You  build  your  own  expert  system 
$24,95  MC/Visa  (505)  836-8305  or  check  to 
MULTI-TECHNOLOGIES.  INC 

PO  Box  10598 

Albuquerque.  New  Mexico  87184 


r- 


► timesllps'^ 


$99.95 

POP-UPTIME  & BILLING  SOFTWARE 

"Jewel  of  a Billing  Program'— INFOWORLD.  RATED  9.3 
Perfect  R>r  Attorneys,  Accountants,  Consultants  m/Advertisirfg 
and  ANY  service  professional. 

• Track  time  like  a "stopwatch"  • Produce  custom  business  and 

• Batch  enter  time/e)cpense  data  financial  reports 

• Over  S.OOO  professional  bill  • Export  to  spreadsheets  and 

formats  with  aged  receivables,  databases 

flat  fee  and  more  ‘Track  retainer/trust  account 

• Optional  G/L  interface  now  available 

ATEW/Z/timeslips  III  more  reports,  more  capacity,  more 
speed,  auto  back-up  and  much  more.— $199.95.  Hard  Disk 
&984K  required. 

For  rush  service/more  information,  call  (617)  468-7358. 

Add  $7  s/h.  Not  copy  protected.  30-day  money  back  guarantee. 

Call  (800)  225-5669  to  order 

F "5  NORTH  EDGE  p.o.bor286 

= = wnilflftfrOfiP  Hamilton,  MA  01936 

— — >-8-1  Lurmc  v.L..»nr  orcle  5»4  on  reader  service  card 


**VEHICLE  MAINTENANCE** 

Maintain  records  on  all  types  of  equipment 
Written  in  compiled  language  and  very  easy  to 
use  Capture  all  related  cost  per  item.  Reports 
include . . . routine  maint.,  scheduled  mainl.  re- 
pair cost,  vehicle  cost  analysis.  Reel  cost  anal- 
ysis. fuel  class.  Reel  status  reporting,  license 
expiration  and  more!! 
"OMNIOATASYSTEMS** 

1000  Executive  Parkway.  Suite  #229 
St.  Louis.  MO  63141 
••(314)576-5757“ 

PFS:  FILE  USERS! 

CNS;AID  relational  report  writer  for  invoices, 
statements,  mailing  labels,  form  letters,  reporls. 
etc  Kemsandiextanywhereonpage.  compress 
blanks,  suppress  blank  lines,  sort/  sublotal/page 
break  on  tour  items,  labels  two  or  more  across, 
much  more  Best  of  all.  relate  up  to  three  files  in 
one  report.  $49  check/MO/VS/MC. 

Clay  Watts  Software 
68C  North  Loop 
Cedar  Hill  , TX  75104 
214-291-1171 


LP88' SPREADSHEET LP 

Our  besl-selling  menu-driven  linear  program- 
ming system  now  solves  problems  with  1000 
constraints  and  5000  variables  up  to  30  times 
taster  New  version  reads/wriles  Lotus  work- 
sheets. Use  1 -2-3/Symphony  as  a matrix  gen- 
erator or  post  processor  Many  other  features 
including  interactive  and  batch  operation, 
spreadsheet-style  display,  equation  processor, 
problem/basis  storage,  file  I/O.  Simplex  restart, 
report  generator,  sensitivity  analysis  lENewssays 
'the  flexibility  and  features  of  this  program  are  a 
bargain  at  its  low  price'  $149  with  8087  sup- 
port and  100-page  manual.  $29  tor  working  demo 
and  mini-manual 
Eastern  Software  Products.  Inc 
PO.  Box  15328 
Alexandria.  VA  22309 
(703)360-7600 

PC  BUSINESS  SOFTWARE 

Payroll  on  Piece  Rate; 

Job  Cost;  Inventory, 

Time  & Material  Billing. 

Purchase  Orders: 

Accounting  & more. 

As  Low  As  $175; 

ABC  is  AFFORDABLE 

Executive  Data  Systems 

(800)367-6081 

(713)437-8913 

•1-2-3~  APPLICATIONS* 

From  the  authors  of  six  books  on  spreadsheet 
computing,  comes  this  exciting  offer.  Their  li- 
brary of  over  100  ready-to-run  1-2-3 ' models, 
templates  and  macros  is  available  tor  sale  at  the 
unbelievably  low  price  ol  $2  95  per  a(K)licatK)n 
Call  or  send  lor  your  free  catalog  today 
Flast  & Flast 
660  Fairmont  Avenue 
VWstfield.NJ  07090 
(201)232-4714 
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BUSINESS 


Sav«  L«gal  Fees  By  Using 
LegalEase" 

LegalEase”  is  o simple,  ready-tc 
business  and  legal  forms  system  for 
IBM'  PC'swithover ISOtime-tested 
models  for  contracts,  agreements, 
leoses,  notices  ond  binding  business 
forms.  Edit  with  PC  Write'*  WordStar* 
MultiMote"  or  any  other  standard 
word  processing  software.  IcgalEose’’ 
is  menu  driven  ond  wos  written  for 
non-lowyers  by  o respected  Boston 
attorney,  Richard  H.  Gens. 
NfW/The  Real  Estate  and  Corpo- 
rate Modules  of  LegolEose.’  Ihe 
Reel  Estote  Module  comes  com- 
plete with  a wide  range  of  Reel 
Estote  forms.  TheCorporote  Module 
contoins  all  the  basic  legol  forms  for 
corporate  meetings. 

Soon  to  Follow!  The  High  Tech 
Module  of  LegalEose  * 
legolEoso  $129.95  (odd  S/.50p&h). 
Both  the  Rcol  [state  Modulo  ond  the 
Corporate  Modulo:  S99.95et3  jadd 
$7.50  p&K]  Any  corrbirtation  of  pock 
oges:  toko  $10.00  off  each  pockoge 
(odd  $10.00  p&h). 

1-800-628-2828  Ext.  706 

Ije^Ease 

HDG  Software.  IrK. 

54  Whitney  Street,  Sherborn.  MA01770 
For  faster  service,  call  us  at  (61 7)  65 1 - 1 86 1 
CIRCLE  see  ON  READER  SERVICE  CARP 


PC  ORDER  PAD 

For  Manulacturers.  Wtiolesaler  or  Retailers  MAKE 
MORE  MONEY  by  automating  your  order  pro- 
long function  Handles  Cash  and  Charge  sales 
with  an  End-ol-Oay  Cash  and  Sales  Summary 
report  Produces  a Customer  Receipl/Picking 
slip.  Keeps  track  of  inventory  Cap  easily  use  BAR 
CODE  or  OCR  input  Will  Import/Exporl  files  in 
ASQI  formal  EASY  & FAST  with  full  on-hne  HELP 
screens.  Runs  on  most  MS  DOS  computers  with 
384K,  hard  disk.  60  col.  printer.  Cash  drawer 
optional.  Custom  modifications  & Support 
available.  Dealers  invited.  Demo  $15 

COLUMBIA  SOFTWARE.  INC 
10420  S.E.Hillcrest  Drive 
Portland,  OR  97266 
(503)654-7722 


Auto-Pllot 

Pul  your  responsibilities  on  Auto-Pilot  ToDo  list, 
sophisticated  Tickler  file,  appointment  calendar 
Tracks  employee  assignments/action  items 
Windows  display  tulure,  present,  and  uncom- 
pleted past  events  Multi-users,  multi-files,  pe- 
riodic & one  lime  events  DOS  2.0-  PC/XT/AT/ 
compatible  $29  95  Check/Visa/MC 

Advanced  Concepts 

PO- Box  246 

Ironia.  N.J  07845 

1-800-626-28286x1655 


BUSINESS 

PROJECT 

MANAGEMENT 


EVERYBODY'S  PLANNER 

Powerful  tool  includes  proieci  management  and 
flowcharts  with  critical  path,  early  & late  start  & 
finish  dates,  7 reports  Pulldowns,  256K  Finalfy. 
planning  tools  for  the  rest  of  us.  $99.95  Also 
ELECTRONIC  DRAWING  $49  95:  DESIGN  YOUR 
OWN  HOME-lnteriors.  Landscape.  Architecture. 
$99  95.  Add  $3.55  s/h 
ABRACAOATA,  LTD. 

P.O  Box  2440  Dept.  P 
Eugene.  OR  97402 
(503)342-3030 


BUSINESS  TIME 
MANAGEMENT 


TIME  MANAGEMENT  SYSTEM 

"PrimeTime  effectively  weaves  together  a co:- 
lection  of  tools  into  an  extremely  useful  and 
powerful  lime  management  resource ...PnmcTime 
works,  and  its  worth  every  nickel ' (InloWorld  8/ 
25/86)  Runs  on  IBM  or  compatibles  in  resideni 
or  stand  alone  mode.  30  day  money-back-guar- 
antee. Not  copy  protected.  $99.95 

Prime 

r/ir77e_. 

WISEWARE.INC. 

3176  Pullman  St.  #106 
Costa  Mesa.  CA  92626 
(714)  556-6523  Ext  102 

DATEBOOK  $89.95 
^APPOINTMENT  SCHEDULER* 

Ideal  tor  Professionals'  features  include  help 
windows,  multiple  bookings,  flexible  lime  inter- 
vals Searches  tor  openings  wTihin  specified  days 
and  time.  Supports  20  different  schedules.  Prints 
daily  appts.  IBM/XT/AT  compatible  (w/hard 
disk)  $8995  • $4  s/h:  Chk/Visa/MC.  MO  add 
lax 

* * EXECUTIVE  COMPUTER  SYSTEMS  * * * 
***  1571  Fenpark  Drive  ***' 

•**•  Fenton,  MO  63026 

(314)343-5757  


COMMUNICATIONS 


MULTI-USER  BBS 

(FOR  IBM  PC  AT) 

TEAMate  - a mainirame  quality  BBS  A min 
CompuServe  Full  screen  cursor-controlled  in- 
terlace. topic  outline  structure,  public  and  pri- 
vate topics,  audit  trails,  xmodem,  integrated  mail, 
content  retneval  and  more  MS-DOS.  XENIX  and 
UNIX  versions. 

MMB  Development  Corporation 
1021  No  Sepulveda  Blvd . Suite  K 
Manhattan  Beach.  CA  90266 
213-541-4504 


CONSTRUCTION 


CDNSTRUCTIDN  ACCDUNTING 

The  CMAS  system  is  designed  for  contractors 
where  tracking  |ob  costs  is  required  Modules 
include:  Job  Cost.  PR.  A/R,  A/P.  GL.  PO  s,  In- 
ventory. Service.  Dispatch,  and  Estimating 
CMAS  software  is  fully  integrated  & ties  into  ftkisI 
spreadsheet  & WP  programs  Multi-Terminals 
available. 

DATA-BASICS 

11000  Cedar  Road  - Suite  110 
Cleveland.  OhK)  44106 
(216)721-3400 

CONSTRUCTION  MANAGEMENT 

Affordable,  understandable  software  for  build- 
ers Job  cost,  billing  time  and  malenals  or  per- 
cent complete,  payables,  change  order  and 
retention  tracking  m one  package  Prints  checks, 
statements,  bids.  30  • reports  Clear  manual  & 
help  windows,  backed  by  our  professional  phone 
support  stall  $795 
YAROI  SYSTEMS.  INC 
3324  State  Sireel,  Suite -Q’ 

Santa  Barbara.  CA  93105 
(805)687-4245 


DATA  BASE 

FREE  dBASE  COMPILER 

Evaluation  kit  includes  demo  disk  with  15  PRG. 
10FMT.5FRM  & the  results  of  Compiling  them 
wilh  WordTech  & Clipper  Also,  complete  re- 
prints ol  5 magazine  reviews  of  both  compilers 
including  22  benchmark  tests.  Also  detailed 
Brochures  with  all  features  and  limitations  of 
bot-  FREE  No  obligation  Call  24  hrs 

dBASE  in® 
Compilers 

dataBase  Specialties 
PO  Box  2975 
Oakland.  CA  94509 
(415)652-2790 

ROOTS  II  FOR  GENEALOGY 

Organize  your  family  tree  and  print  camera-ready 
family  books  containing  charts,  text  and  in- 
dexes. Store,  retrieve  and  display  1.000's  of  family 
facts  with  biographical  sketches  and  source 
documentation  Lighining-lasi  searches  and 
sorts.  250  page  manual  Satisfaction  guaran- 
teed Write  tor  free  brochure  $195  ( • CA  lax) 
COMMSOFT 

2257  OdM-ddiefield  Way.  StcA 
Mountain  View.  CA  94043 
415-967-1900 


DATA  ENTRY 


PC-Based 
DAIA  ENTRY 


Discover  the  full  potential 
with  KeyEntryin.  the  world’s 
leading  general-purpose  data 
entr>-  system  for  PCs. 


@ 


scs 


Compulfr  S/U»<nv  l*K 
Z73ZS*vtn|hAvriu«Soutn  '•800-S33^79 

fr'mngnam  AL 35233  l20Sl?S>-29e3 

CIRCLE  597  ON  READER  SERVICE  CARO 


EasyEntry” 

Fast  and  easy  data  entry  lor  all  your  applica- 
tions. Use  multiple  forms,  multiple  files,  multiple 
record  types,  and  multiple  validations  without 
programming.  ICP  Million  Dollar  Award  winner. 
Compaie  our  features  with  30  day  FREE  TRIAL 
Also  for  VAX.  POP-11,  and  Rainbow 
APPLIED  INFORMATION  SYSTEMS.  INC 
500  Eastowne  Drive.  Suite  207 
Chapel  Hill.  NC  27514 

800-334-5510or  919-942-7801  Telex  701365 

VOE— Viking  Data  Entry 
The  premier  data  entry  system  Full-featured  to 
replace  key  punch  & keydisks.  Full  screen 
'FORMS.'  double-key  verify,  wide  variety  of  op- 
tions. crossfoots,  subtotals,  batch  balancing, 
duplicating,  statistics,  skipping,  etc.  Character, 
field  & record  level  validations  $120-600  Also 
lor  minis. 

VIKING  SOFTWARE  SERVICES.  INC. 

2815  East  Skefly  Drive.  Suite816 
Tulsa.  Oklahoma  74105 
(918)745-6550 

DATA  ENTRY  EMULATOR 

You  will  not  find  any  PC  Data  Entry  System— 
FASTER,  EASIER  to  use.  or  LOADED  with  more 
USAK.E  features  Distribution  Worldwide.  The 
EMULATOR  will  meet  your  Data  Entry  need$-0R- 
relum  it  with  no  obligation  PC  or  DE  style  key- 
board Fully  menu  driven  Price  $395  30  DAY 
FREE  TRIAL  Also  avail,  tor  IBM  S34/36 


5< 


O M P I I ».  R 


□c 

COMPUTER  KEYES 
21929  Makah  Road 
Woodway.  WA  96020 
(206)776-6443 


Software/ Data  Entry 
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CLASSIFIED 


DESKTOP  PUBLISHING 


r 


sht 


T AS£/?  TOVr^ 


SLEd  makes  graphic  images  a 
text.  Merge  image  with  text  right 
inside  your  word  processor!  SI 49.95 
FontGen  IV+  the  fast,  easy  font  editor. 

Use  mouse  or  tablet,  more  global  t(X)ls.  72  point 
limit.  For  most  laser  printers.  1250.00 
vs  Library  of  Fonts  • Best  selection! 
Hi{d)cst  quality!  lam’est  prices!  $2.“'5  up 

For  HP  PLt^  & (4imfuiibk-s  • ConJaca  • Kivob  • CanoaSKlR 


SOFTWARE  Call  «>r  wrMr  fix  FREC  (J^TAUXi 


DATA  ENTRY 


DATA  ENTRY  SERVICES 

it  Large  & Small  Volumes 
if  Quick  Turnaround 


DATA  CONVKR.SION  SERVICES 

I ★ (Her  5110  Eomiuts 
I ♦ i"  or  X' |)l>.kcllc^ 

I ii  Mitilinu  l.isl  Maintenance 
I It  CuMoii)  Pru}:raiiiining 
I (Micro  Minn 


MANASSA  SYSTEMS 

.VtOWantnSl  /PO.B.  245 
Boston.  MA  02121 
800-6334H47/6 1 7-445-«  1 00 
ORCLE  598  ON  READER  SERVICE  CARO 


RODE/PC  DATA  ENTRY  SYSTEM 

Top-rated  PC  data  entry  software  Fastest  and 
easiest  to  use  Extensive  features  to  meet  every 
data  entry  requirement  Stand  alone  and  LAN 
versions  High-speed  data  entry  keyboard  avail- 
able. Demo  version  includes  all  programs  and 
documenlation:  $40  ($5  shipping.  CA  add  lax) 
creditable  to  lull  version  for  % days. 

OPX.  INC 

20823  Stevens  Creek  Blvd . C1-C 

Cupertirx),  CA  95014 

(408)  973-9292  TELEX  701111 


DATA 

MANAGEMENT 


ADVANCED  DB 
MASTER  3.0 

Powerful  d»u  buse  muiitger 
without  programaUag.  All  menu 
driven.  Vfost  pow^ul  report 
capability.  Runs  w/DOS  2X)  • 
3.Z.  Can  exchange  files  with 
Lotus,  WP,  others.  Supports  sU 
printers.  Up  to  16  M^file,  1 
second  ncce«  sny  reewd  All 
function  demo  vendon  with  own 
manusl  SIQ.  Single  user  SSOO, 
with  700  pg  manual  Multi'user 
SlSOOl  Dealer  A quantity  disc. 

Macon  Software,  Inc. 
PO  Box  1388  Colorado  Sprinp 
CO  80901  303-576-5W 

ORCLE  9M  ON  READER  SERVICE  CARO 


DESKTOP 

PUBLISHJNG 

HYPHENATOR 

Dictionary  based  hyphenation  program  lor  use 
with  Ponlasy  and  desktop  publishing  packages 
Embeds  ’soft* *  (discretionary)  hyphens  into  any 
ascii  document  User-definable  hyphen  code 
Batch  or  interactive  modes.  User  modifiable  dic- 
tionary. Great  lor  justified  and  columnar  lexl. 
newsletters,  etc  Only  $35  00' 

PtGASUS  ENGINEERING 
24431  Island  Ave 
Carson.  Calilornia  90745 
(213)835-5546 


Automatic 

DeskTo|)  Publishing 

PowerText 

Formatter 

Automatic  text  and  page 
layout  for  DeskTop  Publish- 
ing. Typeset  ads,  books,  con- 
tracts, scripts,  newsletters, 
manuals,  form  letters,  etc. 
with  a LaserJet,  your  WP  pro- 
gram, and  PowerText.  Set 
your  strategy,  then  publish 
without  constructing  each 
page.  Hyphenates,  justifies, 
puts  text  in  columns,  numbers 
paragraphs,  produces  con- 
tents and  index  - all  with 
simple  commands.  Include 
pictures  with  our  separate 
Power  Text  Graphics  Module. 
For  I’C/MS-DOS  with  256K. 

Beaman  Porter,  Inc. 

417  Halstead  Avc 
Harrison,  NY  10.528 
914)  83.S-31.S6 
800)  431-0007 

$89.95  each  $5  shipping 

CIRCLE  397  ON  READER  SERVICE  CARD 


*Low-Co$t  LASER  Printing* 

Print  important  ideas  by  modem  on  our  LASER 
print  system,  TRY  IT  NOW!  Dial  (312)  929-9446, 
24hr  auto-answer  computers  process  your  data 
and  we  send  output  directly  to  you  or  to  your 
client  Just  $ 50  per  Page'  ^lect  up  to  10  dill 
fonts! 

• REPORTS  •TRANSPARENCIES 

• NEWSLETTERS  •RESUMES 

Management  Data  Systems.  Inc 
PO  Box  81229 

Chicago.  IL  60661 
—(312)549-3058*** 


EZ-LASER 

A pop-up  memory  resident  utility  to 
get  the  most  out  of  your  laser  printer. 
Merge  graphics  and  text.  Download 
fonts.  Create  forms.  Capture  and 
print  graphics  and  text  screens  from 
within  any  program.  Use  with  LOTUS 
123,  DBASE.  WORD  and  others  . . . 
ONLY  $99.95. 


JRM  SOFTWARE 
(703)  860-3085 
PO  BOX  2847 
RESTON  VA  22091 

CIRCLE  3M  ON  READER  SERVICE  CARO 


HIGH-TECH  TYPESETTING 

Transmit  your  text  toll-tree,  error-free  via  mo- 
dem to  your  fully  automated  typesetting  sys- 
tem $2  per  thousand  characters.  $5  minimum 
Same-day  service.  200-typetaces.  sizes  up  to  72 
point.  Send  $20ppd  for  our  200  page  guide- 
book. a call  toll-free  & use  your  MC/Visa/AmEx 
Intergraphics 
106A  South  Ckilumbus  St. 

Alexandria.  VA  22314 

(800)  368-3342  or  (703)  683-9414  in  DC  area 


DEVELOPMENT 

TOOLS 


BRIDGEWORXS!  FOR  1-2-3 

Bridge  the  gap  between  lotus  1-2-3  and  your 
BASIC.  Turbo  Pascal.  dBASE.  communications 
or  other  applications  READ  data  from  and  WRITE 
directly  into  1-2-3  worksheet  files.  No  PRN  or  DIF 
files.  No  file  retrieve.  Nol  copy  protected.  Inte- 
grate into  your  applications  without  royalty  For 
Lotus  1-2-3and  symphony  on  the  IBM-PC/AT/ 
COMP  59  95 
GreyMatter  International 
POBox  t083 
Setauket.  NY  11733 
516-689-7682 


DEVELOPMENT 

TOOLS 

FORTRAN  DEVELOPERS 

Essentials  tor  documenting  and  debugging  large 
FORTRAN  programs.  ‘OOCUMENT'er:  Pre- 
pares X-relerences  and  symbol  tables  for  an 
ENTIRE  program  with  ALL  routine  COMMON.  . 
definitions  ALL  uses.  'OlAGRAM'er;  dravrs 
clear  diagram(s)  of  complex  code  and  data 
structures  of  your  code.  Interactive  + many  dis- 
play options.  Needs  only  existing  source.  MAP. 
and  library  files.  All  compilers  supported.  Both 
$128.75. 

A IMPL  L® 

ENGINEERING 

Ray  Strong,  (415)788-4611 
IMPULSE  Engineering 
PO  Box  3540 

San  Francisco.  CA  94119-3540 

MICROMIND-"  EXPEF1T 

Development  system  & knowledge  engineering 
tool.  Create  IQLISP  based  expert  systems.  Ex- 
cellent prototyping  capabilities  Includes  text 
editor,  windowing,  ruletase  and  menus.  Usesif- 
then-do.  forward/backward  chaining  $499.  $25 
demo.  Write  for  catalog  ol  200  products. 

The  SourceView  Corporation 
P0B0X578-A 
Concord,  CA  94520 

(415)  680-0202.  (800)682-2860  - orders  only 

BASIC  PROGRAMMING  LIBRARY 

More  for  your  money!  Over  100  AFMroulines  tor 
your  compiled  basic  or  OuickBasic  programs 
Sort,  search,  windows,  menus,  graphics,  file 
handling.  ZapPrint  & more!  Complete  docu- 
mentation & source  code.  No  royalties.  30  day 
money  back  guarantee-i  -i-^Pree  Ram  Disk  if  you 
order  from  ad!l  $79  Post  paid 
LFS  SOFTWARE  DESIGN 
PO.  BOX  2395 
Detroit.  Ml  48223 
(313)537-4445 

REWRITES  STRUCTURED  BASIC 

Convert  old  basic  code  to  structured  lor  compil- 
ers Split  multi-lines,  remove  unused  line  num- 
bers. indent/nest  loops  and  IF/THEN/ELSE/ 
ELSEIF/ENOIF  statements,  variables  upper  case, 
keywords  lower  case.  more.  Use  atone  or  to  fin- 
ish what  others  left  out  Send  $50  check/money 
order.  Az.  add  6!!^%. 

Automated  Technical  Systems 
2127  N.  Longmore  Street 
Chandler.  Arizona  65224 
(602)899-8714 

“NEW  Turbo  Forms  V2.0‘* 

The  best  screen  data  entry  and  display  package 
just  got  better!  New  features:  Windowing,  con- 
text sensitive  help,  full  function  key  and  graphic 
character  set  support,  include  files  for  menuing, 
link-list,  utilities  and  more.  IBM  PC  & Compati- 
bles, Turbo  V3.0  or  later. 

$59.95  including  S&H  MCA^ISA/COO 
***  Great  Lakes  Software  Systems.  Inc.  *** 

2510  Capital  Ave.  SW.  Suite  203 

Battle  Creek.  Ml  49015 

(616)962-2017 
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NOT  COPY  PROTECTED 


FREE  30  DAY  TRIAL 


FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  503-5115 


EDUCATION 


■fi  TEACHER’S 
II  AIDE 


Quiz  Writer  is  an  exam  writing  tod  Tests, 
exams,  quizzes,  answer  key  in  seconds 
• True,  false,  matching,  muliif^  choice, 
essay  questkms  or  any  you  like.  • Draw 
random  questions  from  tests  to  make 
finals  • Easy  entry  & editing  • 100% 
menu  driven  • 250  or  750  characters  per 


question  (specify  which  version) 

(47.95  complate 


S47.95  complat*. 

Specify  DOS  ver  & RAM 
WITH  EVERY  ORDER  DISKS  39(  EACH 
ANY  QUANTITY 

HURD  COMPUTER  SYSTEMS 

6330  Lincoln  Ave.  Ste  247 

HPI  Cypress  CA  90630  liAA 

J9U  (714)  22(>'2729 


GRADE  WEEK  VACATION! 

Average  and  print  out  your  grades  with  the  fast, 
easy-to  use  AElliS  GRA0E600K  program.  New 
version  'his  year.  Contains  many  advanced  fea- 
tures Not  copy  protected.  In  use  by  teachers 
coast  to  coast.  Only  $49  ppd  District  or  schorl 
rates  as  low  as  Si  per  teacher  Send  tor  tree  lit- 
erature. VISA  or  MC. 

AElUSCORP.Dept  GB 
PO  Box  700457 
San  Jose.  CA  95170 
(408)257-0658 


ENGINEERING 


Kalman  Filtering 

PC  filterrsmoother  Covariance  and  regression 
analyses,  error  budgets,  unimtd  data  set  sue  • 
much  more  Executable  $250  Source  code 
available 

Bierman  & Associates 
4419  Goidwaler  Cyn  Suite  *J* 

Studio  City.  CA  91604 
(818)761-7082 


STRUCTURAL  DESIGN 

Past,  highly  interactive,  integrated  programs  for 
struclural  analysis  and  design  of  BEAMS.  COL- 
UMNS. TRUSSES  and  FRAMES  of  any  material. 
Easify  mastered  programs  result  m dramatic  time 
savings  while  producing  elfrcient,  accurate  de- 
signs. Specify  PC.  XT  or  AT  and  send  $25  for 
demonstration  diskette  lo: 

C-Squared  B-Squared  Software  Design.  Inc 
763  27th  Avenue  Dept.  A-2 
San  Francisco.  Ca  94121 
415/751-1337 


ENG/SCI  GRAPHICS 

OMNIPLOT(S)  (screen  graphics)  & OMNIPLOT 
(P)  (ploitef  driver)  provide  integrated  engineer- 
ing/scientific 2'D  & 3-0  graphics  with  MO  PRO- 
GRAMMING REQUIRED!  Menu-driven,  flexible, 
professional  Choice  ot  formats  labular/line. 
contour,  bar.  pie.  3-0  wire  frame  & much  morel 
OMNIPLOT(S)  $195.  OMNIPLOT(P).  both  $295 
MICROCOMPATIBLES 
301  Prelude  Drive 
Silver  Spring.  MD  20901 
(301)593-0683 


DEVELOPMENT  TOOLS 


CUT  DEBUGGING  FRUSTRATION 

T -DebugPLUS.  a new  run  time  symbolic  debug- 
ger tor  Turbo  Pascal,  allows  programmers  lo; 

* examine  and  change  variables. 

-*  (race  and  set  breakpoints, 
w view  source  code  while  debugging. 

It  cuts  debugging  trustration  and  enables  pro- 
grammers to  And  and  Ax  bugs  taster  and  easier 
than  ever  before. 

T -DebugPLUS  is  only  $60.  and  is  complete  with 
source  code,  reference  card,  and  an  80  page 
printed  manual.  t(  requires  Turbo  Pascal  3.0and 
256K  memory  IBM  compatible  Charge  card  or- 
ders toll-free  at  800-538-8157  x830, 800-672- 
3470  ext.  630  in  CA.  See  ads  in  Byle  or  PCTech 
or  call  408-436-8608  for  more  into. 


Turbo  Power  Software 
3109  Scotts  Valley  Dr.  Suite  122 
Scotts  Valley.  CA  95066 


EDUCATION 


ALBEGRA  a QUIZ  MASTER  - 

AlgebraMaster  * solves  any  equation,  gives  full 
explanation  step-by-step  You  supply  the  equa- 
tion, or  get  randomly  generated  equations  tor  8 
ditAculiy  levels.  QuuMaster  '*  does  customized 
quiz  databases,  allowing  random  or  topical 
quizzes  Add/delele/sort  questionbase  $69  95 
each  or  buy  both-$M.95!  30  day  guarantee 
Execut've  t^stery  Software  Corporation 
Subsidiary  of  The  SourceView  Corporation 
P0  60X578-A 
Concord.  CA  94520 

(415)  680-0202.  (800)  6B2-2860-ordersonly 


S t r u B A S 

Siruclutwd  BASIC  O«v*lopm*ni  TootkH 
^^ufcfcgAgl^gJ^Agl^^^^ 

Oe$^n  scr«efit  >r>  nboutes  with  powertui 
sciMn  dMigner  uamg  any  editor  Modify 
most  features  without  recompiling 
Interface  to  Btrieve.  ISAM,  and  Screens 
with  single  commartdt  Otters  program 
generators,  menu  utility.  Mbrouime 
library,  utility  programs,  nalworti 
support  thru  Btiieve.  and  preprocessor  lo 
eniend  SASIC  and  enhance  structure 


■Wt-  jthI  Xiapiirjti-  lnt-riH-v  at-jiUNi- 
IA.Nn  SlMV.MS  IV 
3 Office  Park  Onve.  Ste  100 
Utile  Rock.  Arkansas  Z22ii 
501-22S-77S5 

VI SA/MC  ACCEPTED $405/$Sdemo 


Smart  System  Services ... 

THE  Shiart  System  proiect  Ale  and  application 
development  tool  An  extensive  library  ol  stan- 
dardized calls  and  utilities  User  1/0,  menu  gen- 
eration, database,  tookup.  report,  andtransactnn 
handling.  Includes  the  PROJECT  WRITER  utility 
(you  answer  the  questions,  it  generates  the 
source  code  tor  your  Smart  project  Ales)  Call  our 
order  line  today"  $119  • $3s/h 
Check  M/C  or  Visa ..  (602)  926-7454 

Amalon  Industries  Inc 

725  W Commerce  3-C 

Gilbert.  Ar.zona  85234 

“NETBIOS  Routines** 

Network  Master  is  a library  ol  80  routines  which 
access  NETBIOS  (unctions  The  routines  are  in- 
voked by  compiled  programs  to  control  the  net- 
work. Routines  support  network  names, 
resources  and  sessions  with  Wait  and  No-Vi/ail 
options  Create  your  ovm  transaction  process- 
ing and  program  communication  systems  Many 
compilers  are  supported  No  royalties 
Visa/MC  $249.00 
Starlight  Software 
2861  Central  St. 

Evanston,  IL  60201 
•*  (312)  864-9370  •• 

TURBO  PASCAL  GENERATOR 

GTP  APPLICATION  DEVELOPMENT  SYSTEM 
Builds  complete,  working  applications.  You  give 
It  spec’s,  it  writes  error-tree  code. 

* Indexed  Data  Bases  * Multiple  Screens 

* Report  Generator  ’ Menu  Generator 

* Context-Sens.  Help  * Global  Searching 
Easy  to  Use  Price  $200  00  Visa/MC.ck.MO 
A£F 

PO  Box  928 
Katy,  TX  77492 
(713)391-8570 


Quick  screens  and  more  for  BASIC 

if  you  procram  In  BASIC,  then  QBase  Is  your  shortest  routt  to  professional 
titles,  data  entry  screens,  and  even  complete  applications.  Unlike  ordinary 
screen  buUdeis.  QBase  is  fast,  powerful,  and  very  easy  to  operate.  Pull-down 
menus  arvl  function  keys  are  throuchout.  and  context  sensitiw  help  Is 

always  available.  (Though  you  probably  wont  ever  need  it!)  QBase  lets  you 
draw  boxes,  copy  and  pasfe  blocks,  color  any  portion  of  the  screen,  artd 
design  custom  windows.  Creating  input  fields  Is  as  simple  as  answering 
a few  questions.  If  all  you  need  are  quick  screens  artd  wind^.  then  look 
no  further. 


But  QBase  is  much  more  than  Just  a screen  builder,  because  It  can  also 
create  an  entire  application.  Data  entry,  editing,  searching,  and  retational  file 
operations  are  an  handled  automatically  Any  number  of  databases  may  be 
combined  in  a sintfe  provem.  with  more 
than  fifteen  screens  per  database. 

QBase  can  do  all  this  because  its  really 
two  separate  programs.  The  soeen  builder 
tets  you  create  and  edit  screens,  which  are 
saved  as  itorm  defin/tions  that  any  program 
can  readily  access.  A run-time  package 
(easHy  moifified]  then  does  all  the  work  of 
martaging  the  database. 


Alt  of  the  source  code  for  the  screen  editor 
and  run-time  propam  Is  included,  thoroughly 
documented  tt>  show  how  they  work,  and  where 
they  may  be  customized.  QBase  also  Includes  The 
Hardware  Tutor  » a dear  and  practical  discussion 
of  electronic  conc^Ns  and  circuits,  but  written 
from  a programmer's  perspective.  QBase  is  avail- 
able for  either  Mioosoft  QuickBASIC  or  Borland 
Turbo  Basic  (please  specify  when  ordering).  It 
costs  only  $99.00  and  comes  with  a money-back 
satisfaction  guarantee.  No  royalties,  not  copy 
protected,  of  course. 


CRESCENT  SOFTWARE 

64  Fort  Point  Street 

East  Norwalk,  a 06855  (205)646-2500 


QBase  feqMfres  DOS  3 .0  or  hither,  and  M kmi  2S6K.  (5 1 3K  recomnended . I 

Visa.  M/C  COO.  checks  accepted  CMCUMONNEAOCnSKinnccaMO 


Turbo  Pttcal  Programmara: 
15  MINUTES  s 200  HOURS! 
with  new  turboMAQIC 
code  generator. 

Input  forms  and  help  windows  up  to  66  lines 
long  Scrolling  wiinm  framed  windows  Pop- 
up menus  Pull-down  menu  systems  And 
much  mote' 

Read  whai  protessxmais  say  Fast  automatic 
updating  ol  dependent  fields  adds  nae  to  your 
input  scieens  lurtfoMAGC  wai  be  a bless- 
ing lor  programmefs  wno  would  rather  not 
write  the  use'  mierlace  for  every  program 
Neil  Rubenkmg  PC  Magazine  24  Feb  87 
Order  your  magiC  today'  JuSi  $99  Call 
800-225  3165  Money  Back  Guarantee  Re 
quires  256K  I8M  PC  compatible 


SaphtiticaUd  Software  Inc. 
6566  Old  SneN  Road 
Mobile  AL  36606 
205  342  7026 

CIRCLE  401  ON  HEADER  SERVICE  CARO 
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ENGINEERING 


FLOW  PROBLEMS  MADE  EASY 

Fast  menus  allow  unrelated  units  to  be  input 
wtttioul  poor  conversion  FLUIOTOOLS  accepts 
any  mix  ot  units,  calculates  R 0.  L.  Q.  or  Vise,  in 
units  selected  User  can  Add  & save  additional 
units.  Easy  to  learn  & use.  Darcy.  Blasius  equa- 
tions. 70K,  IBM  PC  & compatibles  S99  95  tree 
S&H  30  day  money  back  guarantee 
Neat  Solutions 
50l8Murrayhill  Rd 
Charlotte.  N.C.  28210 
(704)525-5985 

SIMULATION 

GPSS/PC  IS  a lull-power  version  o(  6PSS.  the 
most  popular  mainframe  simulation  language. 
Specilically  designed  for  interactive  use  on  to- 
day's high-speed  microprocessors,  it  is  loaded 
with  features  such  as  interactive  graphics  and 
animation  Using  GPSS/PC,  you  can  predict  the 
behavior  of  complicated  real  world  systems 
MINUTEMAN  SOFTWARE 
PO  Box  171/8 
Stow,  MA  01775 

000-223-1430/617-897-5662  Ext  316 


ENTERTAINMENT/ 

GAMES 

UPDATE  NFL  CHALLENGE  DATA 

PROROSTR  ■ makes  it  easy  to  update  the  Team 
Disk  on  your  NFL  Challenge  game  usmg  your  own 
data  base  of  current  player  information.  In- 
cludes team  rosters  revised  to  end  of  1966  Prints 
formatted  printout  player  names  and  data  Re- 
quires your  IBM  type  NFL  CHALLENGE  (copy- 
right XOR  Corp)  Price  S32.00  ppd  VISA/MC/ 
check. 

H D & S.  Software 
PO.  Box  924183 
Houston.  TX  77292 
(713)608-9102 

Football  Wager  $$$  Ware 

Uncle  VITO  and  Roiten  Robbie  have  developed 
a program  that  will  show  you  the  trueline  on  all 
football  games  Update  in  5 min/week  and  store 
to  disk.  Ck)mplele  with  schedule,  last  3 years 
database  Gives  2 opinions  on  the  games,  sorts 
out  the  best  games  and  more.  You  get  user  sup- 
port and  winn^s'  We  ll  Prove  It.  Send  $2/Demo 
iBM&Comp  NFL  or  college  S39  95 
J&R  Software 
523  2nd  Street 
Towanda.Pa  18040 
(717)265-4259 

USE  YOUR  PC  TO  PLAY  LOHO! 

Increase  your  chances  at  winning  big!  LOTTO- 
LUCK  is  a computer  program,  designed  by  a 
computer  scientist  usrng  the  latest  techniques 
of  Geometrical,  Kabalism  and  Random  Rela- 
tionships ol  numbers  togive  you  an  opportunity 
to  predict  possible  winning  PICK/6  lotto  num- 
bers. LOTTO-LUCK  will  work  on  any  lottery,  in 
any  slate  or  country.  Runs  on  IBM  PC,  C-64  and 
Apple  II.  SendS29  95  • S3S/Hlo 
WINSWARE  SYSTEMS 
PO  60X0130 
Sacramento.  (^95818 
(916)457-5535 


ENTERTAINMENT/GAMES 


PC/VEGA$  II 

Poker.  Blackjack.  Roulette,  Keno,  Slots— $26. 
Above  plus  Baccarat  and  Craps— $39  Exact 
Vegas  simulation,  includes  Help,  best  bet/odds 
windows  Cross-game  scoring.  Graphics  not 
mandatory  Color  or  Mono.  MS/PC  DOS.  120K 
C Source  available,  ask.  Add  $2  tor  shipping/CA 
res.  add  61^%  tax. 

D&HBEAR  SOFTWARE 
PO  00x10793 
Marina  Del  Rey.CA  90295 
(213)374-0358 

SPORTS  HANDICAPPING  SOFT 

SSWIN  with  thoroughbred/harness  & grey- 
hound handicapping  software'$29.95.  en- 
hanced-$49  95  Up  to  13  entries  analy2ed.  class, 
speed,  times,  track  lengths,  post,  stretch.  & in- 
ish  positions.  Pro  Football  System  $39  95  Pro 
Basketball  Syslem-$49  95  Add  $2  post/hand. 
MC/VISA  accepted  Free  information 
SOFTWARE  EXCHANGE 
PO  Box5382-PC 
W.  Bloomfield.  Ml  48033 
(313)626-7208.  Orders:  1-000-527-9467 

TRAIN  DISPATCHER 

TRAIN  DISPATCHER  is  a realistic  simulation  ol 
a railroad  traffic  control  center  It  was  created  by 
designers  ot  CTC  systems  tor  operating  rail- 
roads and  IS  used  by  some  railroads  in  their  dis- 
patcher training  programs.  Available  for  IBM 
PC.XT.ATandJr.fo($25-$250s/h. 

Color  Graphics  card  required  MC/Visa  accept 
SIGNAL  COMPUTER  CONSULTANTS,  LTD 
PO  Box  18222.  DepI  33 
Pittsburgh,  PA  15236 
(412)655-7727 

MUSICAL  IMAGE  GENERATOR  '' 

The  Super  Music ' system  draws  a wide  variety 
of  fasl-aclion  color  graphic  designs  to  the  beai 
of  any  music  in  real-time  IBM  PC  version  uses 
cassette  port  I6M/PC/XT/AT/80386  version 
includes  A/D  converter  card  for  use  in  any  long 
or  short  slot  Detailed  manual  explains  simple 
hook-up  to  any  audio  equipment  PC  ver  1 1 
$39  95  PC/XT/AT  or  compatible  ver  2.1  $99  95 
100%  machine  language.  No  DOS  required  Write 
or  call  for  more  info.  Check/MO/VISA/MC 
INVENTEK.INC. 

PO  Box  366 

Lincoln.  NH  03251 

603-745-3756  9 am-8pm  M-F  (EST) 


LOTTO  TOOLBOX/NUMCRUNCH 

A High-Level  Statistical  Trend  Analysis  Pro- 
gram No  math-wizardry  necessary  to  under- 
stand the  easy  Menu-Dnven  program.  Spots  the 
trends  on  an  up  to  six-year  data  base  of  Win- 
ning Numbers.  Use  NumCrunch'* *  to  find  those 
tew  combinations  that  match  $55  00  post  paid 
■ DEALER  INQUIRY  - 


T □ Q L B 


STATISTICAL-UTILITIES 
106  North  98th  Street 
Belleville.  Illinois  62223 
(618)  398-8890 

PRO  FOOTBALL  ANALYST" 

Handicap  NFL  games  against  the  point  spread 
easily  and  profitably  with  your  computer'  Only  5 
minutes/week  & your  local  newspaper  is  needed 
to  uncover  hidden  overlays  in  the  betting  line 
Winning  season  of  Best  tets  GUARANTEED  or 
your  MONEY  BACK!  $34.95  ( • 4 55  S&h).  IBM  & 
compats,  other  vers.  SAVE  SHIPPPING  - Order 
by  Mail  Vfritefafreecatalog  info 718-317-1961 
GE  RIDGE  SERVICES,  INC 
170  Broadway  Suite  201  -PCM 
New  York,  N Y 10038 

Credit  Card  Orders  Only  1-800-341-1950  Ext.  77 


< ( t ■ , 

Multiply  Your  ‘blent* 

The  Personal  Prolile  » a revoiucionarv 
new  software  packauc  designed  to 
help  yiw  unlock  the  secrets  of  yimr 
lYwn  success.  Simply  answer  a few 
questions  on  yiHJt  own  IBM  or  com- 
patihle  personal  computer.  And  The 
Personal  Prolile  will  provide  you  with 
an  analysis  of  your  ten  personality  di- 
mensions. Then  The  FVrsonal  Prolile 
will  help  you  develop  a growth  plan 
featuring  recommended  Kx>ks,  cas- 
sette tapes,  and  other  actions  you  can 
take.  What  are  you  waiting  for?  The 
Personal  Prolile  csHjId  he  your  key  to  a 
better  future’  Only  $19.95  plus 
SVOC  shipping.  To  order,  call  Cathy : 

817'496-6881 

Or  send  check/money  order  to  The 
Personal  Profile.  P-O.  Box  24047, 
Fort  Worth.  Texas.  76124-104?. 

ORCLE  405  ON  READER  SERVICE  CARD 


FREE!  EXPERT  GIN  RUMMY 

spectacular  demo  diskette  For  320K  IBM  PC/ 
XT/AT  compatibles.  Graphics  not  reqd.  AH  hands 
randomly  dealt,  selectable  skill  level,  shuffles, 
deals,  arranges,  lays  off,  scores  automatically. 
Cokx  supported.  S^d  $2  S&H  lor  demo  or  full 
price  $8  (Cal  res  add  6%)  • $2  S&H  to 
VOLTAIRE  ENTERPRISES 
PO  Box  2117 
Laguna  Hills,  Ca  92654 
(714)031-8587 

CASINO  MASTER  GAMES 

Learn  casino  game  skills  w/o  risk!  Color  dis- 
plays of  game  fables,  manuals  with  odds 
'Black|ack-card  counting,  advice  disp  $40 
*Crapsmaster-multipie  come,  odds  bets  $40 

*Roulette-0/00 options,  table/wheel  disp  $35 
•Video  Pi^r/Baccarat-for  high  rollers,  ea  $30 
PC/comp,  w/color  graphes  Chk/MC/V.  ppd 
CompI  Pkg.  only  $99  Order  2 or  rrKxe.  get  10% 
discount 

HITECH  MANAGEMENT  CORP 
PO  Box  2121 
Boca  Raton.  Ft  33427 
305-392-3678  (FI.)  800-332-2049  X3017 


Natural  Intelligence. 

Everybody  is  excited  these  days  about  Aitificial 
Intelligence.  But  loots  come  and  go.  creators 
stay.  It  lakes  mwe  than  Al  to  solve  YOl'R  problems. 
It  lakes  natural  intelligeitce  • YOURS! 

If  you  agree,  you  are  ready  to  sharpen  your 
problem-solving  skills,  expand  your  memory, 
improve  your  coordination,  quicken  your  reaction 
to  various  stimuli,  enhance  your  perception,  and 
maybe  even  stimulate  your  creativity  - while 
having  fun. 

You  are  ready  for  MENTOR™ 


Still  In  Demand. 


ORCLE  404 

ON  READER  SERVICE  CARO 


MENTOR  ™ is  new  software  for  a rigorous  mental 
wwkout.  MENTOR™  contains  58  psychometric 
exercises  and  tests  (including  25  complete  I.Q. 
tests  • over  950  problems  • with  separate  sections 
on  verbal  and  numeric  abilities). 

MENTOR™ 

For  mind  expansion  and  fun  - just  $49.95. 

Tondojnsciy)  o)  MENTOR?  picu c4l 800-443-7380 
I II  Tcuy,  ciril  aUcci  915-094-5930 ) ViM^lMoCvd  nqHd 

IBM  PC  an)  curapuiMcs.  255K.  graphics  bond 
Hnnsoc  Rrsnth.  lac  ‘SIIZ-A  Woifiittiai'Midlnt.  Tnai'iT'DI 
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ENTERTAINMENT/  RNANCIAL 
GAMES 


Balance  Checkbook 
Organize  For  Tax  Time 
Easy  For  Home 
Powerful  For  Business 


ONLY  $749S 


$3  P/H  & CA  6'/t%  tax 
VISA/MC/Chech 

CALL  NOW! 

213/661-2031 

9:30  AM— 5 PM/M-F 

CDE  SOFTWARE 

948  Tulorosa  Drive 
Dept.  PC 

Los  Angeles.  CA  90026 


NOW— Vtffion  4.1 

Not  Copy  Protected 

iChecks 
^Balances 

• Single  entry  occounting 


> Single  entry  occounting 
system  centered  oround  the  checkbook  ' 

• Handles  cosh  & charge  tronsoctions 

• View,  edit  or  print  any  entry  for  o year 
with  simple  but  powerful  commands 

• Balonce  sheet,  cash  flow  and  profit  & 
loss  statements,  plus  many  more  reports 

• Prints  checks;  versotile  address  file 

CIRCLE  «07  ON  READER  SERVICE  CARD 


HOME  & BUSINESS  CDl.(c) 
Savg/Loan  In-Schedule  Inventory  Budget 
Fls-Search  Charge  Acct  Expenses  Tally 
Text-File  Phone-File  Auto-File  Edit 
Calculator  Payroll  Sorting  Help 
Check/Bank  Bal.  Invoice-Records  Instrs 
IBM/=  256k  $39.95  + $3  s/h  COD  +$2 
••  APT  RENTAL  Files  ARl.  incl.  + $5 
C:alc-Data  Inc.  (305)  456-0417 

460  Tamarind  Dr.  800-247-7893 

HaUandale  FI  33009  CIRCLE  408  ON  READER  SERVICE  CARO 


Multi-faceted  sailing  simulation  for 
one  or  two  computers  develops  crea- 
tive. political,  financial,  investigative 
and  technical  skills 
Not  copy  protected  for  IBM  PC  XT  AT 
and  compatibles  DOS  2 l-^/384K/ 
CGA/2FLor1  FL-HD  SSOeach  S90 
for  two  (Two  copies  necessary  for 
communications  mode.)  Add  S5  S/H 
MA  residents  add  5%  sales  tax 
VISA/MC 

GREYLOCK  SOFTWARE.  Inc. 

Box  730«Great  Barrington  MA01230 
413-528-5555 

CIRCLE  408  ON  READER  SERVICE  CARD 


LOnO  NUMBER  ANALYZER 

Use  your  PC  to  help  you  win  the  Lotto  This  tun 
to  use  program  for  most  home  computers  will 
quickly  tell  you  which  numbers  are  due'  any 
patterns  and  trends,  what  groups  to  play  and 
more!  Make  your  selections  based  on  'he  laws 
of  probability  and  INCREASE  your  chances  of 
winning!  Only  $24.95  » $1.50  s/h. 

SOFT-BYTE  COMPUTER  PROGRAMS 
PO  Box  556 
Dayton.  Ohio  45405 
(513)233-2200 

SOURSIM 

Dynamic  3-0  graphic  simulation  ol  our  solar 
system  Simulated  planets,  250  asteroids  and 
comets  (inc.  Halley's).  600  stars  and  the  con- 
steflations  View  heaved  bodies  from  any  place, 
lime,  and  date  Track  comets,  learn  steilar  nav- 
igation and  constellations  50  pg  man  128KPC/ 
ir/AT  DOS  2 ♦ . graphcs  Also  Z-1 W TIPC  $29.95 
• $2  s/h. 

INTERSTEL  For  CC  orders: 

PO  BOX  57825  (800)622-4070 

Webster,  TX  77508  (800)  942-7317  (ILL) 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  . . . 


PERSONAL  FINANCIAL  PLANNER 

Tax  Reform  Forecasting.  Electronic  Checking  and 
Savings.  View  Graphs.  Prv-up  Menus.  On-Line 
Help.  Mortgage  Qualifying,  Refinance.  Analyze 
Expenses.  Resale  Analysis.  Amortize  Different 
Mortgages.  Financial  Consultant  Module,  for  IBM 
PC  $49.95.  Money  Back  Guarantee 
In  Ohio  call  1-800- 821-9400  Ex  242 
1-800-258-87876x242 
MicroAdvantage  Software  Inc 
#43-A  Salem  Street 
Woburn.  MA  01801 


***THE  MONEY  ANALYZER*” 

Handles  all  money  calculations.  Fast  & accu- 
rate* Mortgages,  amortization  schedule,  com- 
parative analyses,  annuities,  bonds,  present  & 
future  values  & more!  Create  custom  print  out 
Full  documentation.  A must  for  anyone  working 
w/money.  30  day  money  back  guar  • • • Free 
Ram  Disk  if  you  order  from  ad  $69  PPO 
LFS  SOFTWARE  DESIGN 
PO  Box  23595 
Detroit.  Ml  48223 
(313)  537^445 


TAX  PLANNING  SOFTWARE 

TAXMASTER  LOTUS  123  spreadsheet  tem- 
plates to  calculate  an  plan  1^7  lax  liabilities 
Explanations  ol  tax  reforms  included  plus  the  new 
W4  forms  Easy  to  use.  Easily  customized. 
Qualifies  f(x  discount  on  future  tax  preparation 
programs  $50  00  Quick  Delivery  APPLE- 
WORKS,  Mac/EXCEL  versions  too  VISA/MC 
ISLAND  COMPUTER  SERVICES 
3501  E Yacht  Drive 
Long  Beach,  N C 28461 
(919)  278-9483  • (800)  826-7146'  Orders' 


TO  PI.ACK  YOUR 
AD  IN 

PC  Maj>azine 
Classiried 
Marketplace 
Call  (212)  50.L5II5 


fy  Simple  Interest  f) 

• Is  it  really  Simple?  • 


-THE  LOAN  RANGER-- 

Atiro-l-VAl.CATI’.S  l.tan>  .ilid  leave-.  It»ni 
I ux'lleni'  !•>  lernhL  ' Ol  FI  RS  deUul'v  and  on- 
line helpanviinM-  Al.l  OWN  roobvinvki  tvefi|nn>vn\l 
arKletHniMivd  vimullanivwdt  A(  ( OMMODATIS 

>1(Ulat(Sivnien(v  PRINTS  L 

pn-loun  quevlainnaiie  ^ ^ 

Iveis  imiMiftjnll  anJdeUil- 
ed  amsim/alion  vi’hk-dulrv  ^ 
t ORRFCTS  iVMiinf-  ' ^ 


'“I'""  $I99.(M)! 

Fndov«$|V9.MpluvVlvhipfdn|.  thirid*  rrddeoiv 
xtd  5'r  valr.  lax.  Order  bv  pboar:  i.blfi  7.t|-LVM 
('DDordervaddSl. 

Pride  Software  Development 

-^MLllht  '^Wtui'^HAhead 


CAPTOOL!  S49 


. Portfolio  & IRA  Manager 

i • Stixks/Bonds/FundsTDpr.  Assets 

• True  security  & portfolio  ROI 

• Multiple  portfolio  betch  ops. 

• Over  to  reports  plus  graphics 

• Dow  Jorte^Compuserve  updates 

• FIFO.  avg.  & spec  tax  lots  t. 

RIak  Adjusted  Stock  Evaluator 
Bond  Swsp/YTC/YTM/Evalualor 
Prospecttrig  A Client  Manager 

• Auto-dtal/memo  merge'labels  d 

• “Who  wns"  & key  word  screens  ? 
45-day  $-back  guarantee  C/V.'MC 

CALL  800-826-8082 

TECHSERVE,  btc.  (206)  747-5598  i, 
POB  TOeSt.  BeOrvut.  WA  98097 
CIRCLE  410  ON  READER  SERVICE  CARD 


GENERAL 


US$8.-per  disks  ??? 

World’s  largest  software  library  for  Apple  It.  lie. 
lie  and  IBM/PC.  Thousands  cl  powerful  pro- 
grams specially  lor  Business.  Education.  Enter- 
tainment. Science  You  can  find  all  of  them  from 
our  Library.  For  your  complete  Air-mailed  cata- 
logue send  USSI 00  to. 

Reliant 

PO.  Box  33610 
Sheungwan 
Hong  Kong 


PC  HYPERCALCULATOR 

Pop-up  emulation  ol  both  HP-  11C  scientific  and 
HP-12C  financial  calculators  integrates  with  ev- 
ery program  you  use  Features  two-way  data 
transfer,  program  and  data  storage  on  disk,  on- 
line HELP,  hex/oct/bin  arithmetic,  buiil-m  equa- 
tion solving  and  integration,  alphanumeric 
prompts,  too  registers.  1000  prograrr  steps  In- 
cludes free  6067  version  and  applications  pro- 
grams $49.95  « $3  S/H 
SUNDERLAND  SOFTWARE  ASSOCIATES 
Post  Office  Box  7000-64 
Redondo  Beach.  CA  90277 
loll  free  (800)  628-2826.  ext  502 


PC  M -A  G Z I N H ■ JULY  I H s 7 
527 


y 


CLASSIFIED 


GENERAL 


GRAPHICS 


ABOVE  DISC  A new  MUST  HAVE  product! 

Ntiw  you  can  have  up  to  8 MGB 

uf  expanded  memory  available  WITHOUT  EXPENSIVE  BOARDS. 

Ab<ne  Disk  Ls  a revolutionary  new  product  that  emulates  EMS  3.2  by  usin^  Extended 
Memory  or  Disk  space.  I'.se  up  to  8 MGB  of  hard  disk  or  use  your  extra  floppy  or  RAM 
disk  spate  for  your  programs  that  u.se  EMS  3.2  or  {treater. 

LAPTOP  OWNERS  . . . 

Use  Above  Disk  for  larKe  spread  .sheets  by  turning  your  floppy  into  extended  memory. 
Above  Disk  is  super  fa.st.  and  super  ea.sy  to  use. 
it's  a most  have  product  for  anyone  who  does  serious  computing. 

SPECIAL  INTRODUCTORY  OFFER  $99 

Add  S4  p/h  oa.  item.  S\  ordrrs  add  6'i  Ux  .Master  ChanteALsa  Accepted 

- Generic  Computer  Products  - 
Box  M.36.  Incline  VillaiK.  W «H50  800/447-7775  ejt  60  In  NV  800^2920990  «t  60 

anCLE  41 1 ON  READER  SERVICE  CARO 


1-2-3  REL  2.x  ENHANCEMENT 

321  GRAPHICS  lets  you  choose  from  over  2000 
color  combinations  for  your  123  spreadsheets 
and  lets  you  use  GRAPHICS  characters  instead 
of  asterisks,  dashes,  etc.  Make  your  spread- 
sheets look  great  Includes  utility  to  enable 
Sideways  to  print  the  graphics  characters.  Only 
$49  95  Not  Copy-Protected 
BANDIT  SOFTWARE  INCORPORATED 
6554  Winchester  • Suite  300 
Memphis.  TN  38115 
901-756-8928 


THE  RECIPE  MANAGER 

Runs  on  IBM  PCs  and  compalibles  128K  up  with 
PC/DOS  or  MS/DOS.  Serving  si2e  adjuslmenl 
to  999.  Generates  shopping  lists.  Creates  hard- 
copy cookbook,  65,000  recipes  per  database 
possible,  disk  space  permitting  115  recipes  in- 
cluded. Indexed  manual  with  tutorial.  $49.95  ^ 
$3s/fi  Chk/M0/MC/VISA(MAresid.5%lax) 
GEM  ISLAND  SOFTWARE 
PO  Box  393 

Reading.  MA  01867-0693 
(617)944-1382 


GRAPHICS 


Tki  iHil^  . 

Interactive  Graphics  & Statistics 

Create  graphs  the  way  you  want  them  (35  basic  graph  types  can  be 

used  to  create  numerous  renditions).  Make  poetera  and  flow  charts 

-with  full  screen  editing  of  text. 

« Vary  character  font.  size,  position,  color 

• Stack  and  overlay  graphs 

• Create  3*dlmensional  graphs  (fishnet 

• Stochastic  Distribution 

& contour) 

• Independence  Testing 

• Linear  & Non-Linear  Regression 

• Descriptive  Statistics 

Contact:  Scientific  Programming  Enterprises,  P.O.  Box  669, 

Haslett,  Ml  48840  • (517)339-9859 

CIRCLE  412  ON  READER  SERVICE  CARO 

GRAPHIC  PRINTER  SUPPORT 

At  last  IBM-PC  graphics  support  for  your  dot 
matrix  printer.  Use  the  PrlSc  key  to  produce 
Quality  B&W  or  color  scaled  dot  matrix  repro- 
ductions of  your  display  on  your  Epson.  IBM. 
Okidata.  HP.  IDS.  Centronics.  DEC.  Anadex.  Da- 
tasouth,  Gemini.  Tl  850.  Toshiba.  NEC  6023.  or 
C.  Itoh  printers.  If  your  printer  is  not  listed,  let  us 
know  and  we  will  support  it.  GRAFPLUS  sup- 
ports all  visions  ot  PC  or  MS-DOS  and  will  op- 
erate with  IBM  (incl.  EGA),  Techmar,  and  Hercules 
graphics  boards.  $49.95 
JEWELL  ENERGY  TECHNOLOGIES,  INC. 

4302  Southwest  Alaska  St.  Suite  207 
Seattle,  Washington  98116 
(206)937-1081, 1 -800-628-2828  exl.  527 


aRCLE  414  ON  READER  SERVICE  CARD 


MAKE  YOUR  OWN  MAPS!! 

MAPIT  is  designed  to  make  map  making  quick 
and  easy  MAPIT  includes  many  map  outline  files 
or  you  can  create  your  own.  MAPIT  works  on  any 
printer  or  an  HP  plotter.  Only  $95  for  MS-DOS  or 
PC-DOS.  MAPIT  US  County  Outline  Database 
available  separately  lor  $95.  Call  us  lor  tree 
sample  maps  & into. 

Questionnaire  Service  Co. 

Box  778 

East  Lansing.  Ml  48623 
Phone:  (517)  641 -4428 


Row  Charting  11+ 

The  New 
Plus 


for  Fast 
Flowcharting 


FLOWCHARTING 
is  new!  It's  now  Flow  Charting 
in-,  with  more  speed  + more 
functions  + more  printing 
options; 

• 10  text  fonts:  26  shapes; 

• Line  n>ode  can  stop  at  a shape; 

• Backspace  key  can  etase  a ine  to 
Its  Ofl^ 

• Free  text  entry  anywhere,  or  select 
auto-centering: 

• Vertical  or  horizontal  printing;  one 
chart  or  multiple  charts. 


(Jsed  by  Fairchild,  Bechtel  and 
more  than  500  other  major 
corporations.  Edit  quickly  and 
accurately  — even  major  edits  — 
with  Flow  Charting  ll-F,  the 
Specialist 

See  your  retail  store  or  call: 

PATTON  & PATTON 

Soltwara  Corporation 

600/672-3470.  ext  897  California 
800/538^157.  ext  897  Nationsl 
408/629-5044  International 

aRCLE  415  ON  READER  SERVICE  CARD 


US-ATLAS 

Locates  29,000  cities,  with  graphic  display  of 
states.  Computes  Great-Circle  distances.  Finds 
all  stales  with  cities  of  the  same  name.  Locates 
all  towns  within  a given  radius.  Shows  towns  5 
mi.  either  side  of  a line  40  mi  tong.  Color  graph- 
ics Of  monochrome.  I»^-PC/XT/AT  192K  DOS 
20-  Send  $49  95  money  order  or  check. 


ILLSTON  PC-PROGRAMS 
1932  Hayseiton  Dr. 

Jeflerson  City.  MO  65101 
(314)635-3417 

FORTRAN/PASCAL  GRAPHICS 

GRAFMATIC  (screen):  75  Microsoft  FORTRAN/ 
PASCAL.  RM,  Lahey  2.1  callable  subroutines. 
Includes  100  page  user  manual.  Graphics  prim- 
itives. total  2-D  plot  support.  3-0  plots  & solid 
models  EGA/CGA/Hercules  monochrome  sup- 
port. $135  HR  H-l  plotler’  Try  PLOTMATIC  tor 
complete  plotter  graphics  capabilities.  Works  w/ 
GRAFMATIC  $135  Both$240.Askabou(our15 
Fonts! 

MICROCOMPATIBLES,  INC. 

301  Prelude  Drive 
Silver  Spring,  MO  20901 
(301)593-0683 


PC-Draft  II  S50! 

The  fastest  easiest,  graphic  drawing  package 
Font  editor.  Business  bar  and  pie  charts.  Object 
save,  rotate,  enlarge,  shrink.  Zoom.  Keybd  ma- 
cros. Screen  capture.  Popup  menus.  Pattern 
editor.  Undo  key.  Spray  PainL  Arc.  Slideshow  PIX 
language  IBM/Epson  matrix.  LaserJet-f.  MS 
Mouse/cursor  keys.  V)SA/MC 
Michael  Allen  Consulting 
19  South  5th  Street 
St.  Charles,  Illinois  60174 
(312)377-7320 

35mm  SLIDE  FROM  YOUR  PC 
COMPUTER  SLIDE  EXPRESS  converts  graphic 
files  produced  on  the  IBM  PC  mlo  bniliant  3Smm 
color  slides  with  color  resolution  400%  better 
than  your  monitor.  Leave  your  printouts  behind. 
Use  high  resolution  color  slides  up  to  4000  line. 
COMPUTER  SUDE  EXPRESS  $9/slide. 

VISUAL  HORIZONS 
t80  Metro  Park 
Rochester.  NY  14623 
(716)424-5300 

PC-KEY-DRAWTRY ITS15 

Comprehensive,  high-power  graphics  editor, 
CAO.  paint,  slide  show  program.  0^  160  stan- 
dard functions  plus  macros,  64  pages/layers, 
zoom  printer.  SOO-i  patterns,  novice/expert 
modes  $15  includes  manual,  software,  quck.  ret. 
card  Register  $100  for  support,  updates  com- 
plete printed  manual.  Sharevnare.  Version  3.25. 
OEDWARE 
PO.  Box  595 

Ctolumbia,  Md  21045-0595 
301-997-9333 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOVR  AD  CALL  212  5^A?-5//5 


HEALTH 


AHENTION  DIETERS!! 

Powerlui,  innovative  new  PC  software  package. 
Schedule  weight  loss  in  calendar.  I<st  or  graph 
form.  Protect  future  weight  on  diets  based  on  your 
personal  data  Compare  diets,  effects  of  exer- 
cise. Design  your  own  diet  to  reach  your  own 
GOAL  by  specrtic  date -much  more  Send  $29  95 
for  disk  and  users  guide 
TR  Software 

3830  Forest  Drive  Suite  206 
Columbia.  SC.  29204 
803-782-6851 


INVENTORY 


SUPER  RETAILER"  is  HERE! 

Firvj  out  why  over  500  purchases  a second  are 
made  on  the  finest  point  of  sale  program.  Ultra- 
llexibility-cash.  returns,  credit,  depts. . . Control 
your  bu^ness.  Keep  track  of  your  money  Inven- 
tory module— $99  Become  a Super  Dealer 
Modules  for  accting  Integrate  automaticaify  60 
Day  Money  Back  Guarantee.  VI5A/MC 
PMC 

100  East  2nd  Street 
Mineola.N.Y.  11501 
800-DIAL-PMC  in  N.Y  516-294-1400 

INVENTORY  MANAGEMENT 

Stock-Master  4.0  inventory  system  provides 
160>  li^ograms  for  Slock  Status.  Trend  Anayl- 
sis.  Purchase  Order  Tracking.  Quality  Control 
Reporting,  Detail  Anaylsis.  Bril  of  Materials  and 
more.  Modular  system  configurec  & 'micro' 
priced  to  your  needs  Cobol  Srxrce  available 
APPLIED  MICRO  BUSINESS  SYSTEMS 
177-F  Riverside  Ave. 

Newport  Beach.  CA  92663 
(714)759-0582 

MANUFACTURING  INVENTORY  $99 

Inventory  control  with  Biil-of-Mater  al  Process- 
ing and  vendor  file  for  small  to  medium  size  batch 
manufactures  or  )0b  shops  Project  material  re- 
quirements. allocate  material,  maintain  material 
cost  per  work  order  and  for  all  VYIP  Allows  up  to 
3 remote  terminals  to  receive  or  issue  material 
Meets  supplier  log  requiremenis  ol  MIL-l-45208 
REAL  TIME  AUTOMATED,  INC. 

1340  B No.  Dynamics  St. 

Anaheim.  Ca  92806 
714-993^)111 

•••dFELLER  INVENTORY*'* 

A business  inventory  program  written  in  modi- 
fiable dBASE  source  code.  The  rrenu-driven 
program  lets  you  locate  items  by  inventory  name 
or  number  It  keeps  track  of  reorder  ooinis.  ven- 
dors, average  cost  & other  information. 
‘dFELLER  Inventory  $150/Requires  dBASE  ll/lll 
•dFELLEH  Plus  $200/with  History  & PO  s.  Re- 
quires dBASE  111  - III  PLUS  (tor  slock  rooms) 
FELLER  ASSOCIATES 
550CRPnA,ROUTE3 
Ishpeming.  Ml  49649 
*••(906)  486-6024  ••• 


LEGAL 


TABS  III 

TIME  ACCOUNTING  & BILLING 


1st  ABA  Approved  Legal  Billing 

System.  Multiple  billing  for- 
mats. aged  AR.  management 
reports  Integrates  with  STI  s 
Gen  Ledger.  Accts  Payable 
Trust  Accounting  and  Docket 
Control  systems.  Used  by  over 
2,500  firms.  CP/M.  PCOOS. 
MSDOS  and  Novell  or  IBM  PC 
Network  versions  available. 
Contact 


^SOFTmRE 

TECHNOLOGXtHC 


620  No  46’^  Suite  120  Lincoln  NE  68504 
<402)  466-1997 

(800)  228-2028  Ext  533  (mfo  only) 
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MAILING 

PROGI^MS 

TELEMAIL  MANAGER 

Track  orders  with  on-screen  enquiry,  custom 
reports  by  area,  product,  t/o.  ad-medium.  and 
more.  Merge  to  w/p  for  letters  Orders,  accounts, 
payments,  labels  and  shipping  details  Mod- 
ules; TM/SALES  ($185).  TM/BUYING  ($100). 
TM/STOCK  ($100).  TM/INVOICE  ($80),  TM/ 
ADVERTS  ($85)  Demo  $20  $3.50  s/h  w/dBase 
111+  source  code. 

MILLER  SYSTEMS 
348  W.  DUARTE  RD  #1 
MONROVIA.  CA  91016 
(818)303-4064 

SUPERMAIL"  ONLY  $25 

This  easy  to  use,  powerful  menu  dnven  program 
IS  used  by  thousands  of  happy  customers.  Find 
namesin1-2sec.— Nosorting  Features  unlim- 
ited records  & labels  per  name  AND  full  screen 
editing  Select  labels  by  zip  or  name.  Password 
protection  IS  available.  Take  memos  recall  them 
later  + more!  V!SA/MC. 

PLACE  MAf4AGEMENTC0RP 
100  East  2nd  Street 
Mineola,  NY  11501 

800-DfAL-PMC  In  N Y 516-294-1400 

POSTWARE  MAILING  SYSTEM 

Automate  mail  preparation.  Cut  postage  costs 
by  9!^c  per  piece  or  more.  Only  PostWare  prints 
address  labels  in  bundle  and  bag.  bulk  mailing 
order  Not  a useless  zip  code  sod.  Prints  ad- 
dress labels,  bag  tagsAtay  labels.  Calc  post- 
age Works  witn  dBase  ill  PLUS.  DATABASE. 
PowerBase,  Smart  & others.  Also  ASCII. 

★ Isl  & 3rd  Class-S195  * 2nd  Class-$395 

♦ Carrier  Route— $300  ★ PostWare  Jr— $69 
PoslalSotl.  Inc. 

515  Division  St. 

La  Crosse.  Wl  54601-4544 

800/831  -MAIL  (6245) 608/784-3500 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET . . . 


MAILING 

PROGRAMS 


THE  MAIL  ORDER  ACCOUNTANT 

Order  fulkllmenl/List  management.  Includes 
customer  lists,  labels  in  6 formats,  inventory,  in- 
voicing. accounts  receivable,  customer  pay- 
ments by  cash/credit  card.  Prints  shippmg  labels, 
credit  card  slips.  UPS  shipping  manifests,  sales 
tax  report  dELase  III  Plus  source  code  provided 
$750,  demo  $25  • $3.50  S/H. 

GOLDSMITHS  ASSOCIATES 
48  Shattuck  Square.  Suite  66 
Berkeley,  CA  94704 
(415)540-8396 

LABEL  MASTER,  3.1  $49.00 

Chosen  1987  Editors  Choice  by  PC  Magazine, 
which  says;  'Label  Master  provides  all  the  fea- 
tures needed  to  produce  well  managed  mailing 
lists  and  labels  ‘ Our  customers  write  *a  dyna- 
mite product"  *a  cinch  to  use’  'incredible'  Uni- 
versal search/sort.  Unlimited  records.  Finds 
duplicates.  Auto  dialer.  Checks  stale/zip  accu- 
racy Much  more!'  Get  the  best 
RKS  Associates 

1350  Beverly  Road.  Suite  115-332 
McLean,  VA.  22101 
703-536-7814  'VISA/MCaccepled* 

FLOWMAIL  PLUS  V3.0-»  $100 

For  everyone!  Does  everything  incl  dup  elim.  mge/ 
pg^stats.  NIh  samp,  bulk  mail  sort,  sort  on  any 
field,  auto  add  earner  route  #.  print  sack  labs, 
print  labs  1/3/4  across,  rep/env/cards  mail  mge. 
select,  and  import/export  Standard  fields  - 
phone,  data  line,  2 dates,  money,  and  CR  #.  Un- 
limited records.  Easy  to  use.  Call  Today! 
FLOWSOFT  custom  programming 
875  Franklin  Rd  #1635 
Marietta.  Ga.  30067 
404-428-4028 


MEDICAL 


COMPUMEOIC" 

PROVEN  Practice  Mngt.  System— in  use  5 yrs 
Patient  data  management,  A/R,  G/L  stale- 
ments.  insurance  forms,  pracice  anal)^s,  word 
processing,  recall,  delinquent  tracking,  histon- 
cal  data  FLEXIBLE!  user  designed  torms/re- 
ports  $4000  Training  avail  Dental  (OentalV^rel 
eyecare/oplomelry  (EyeMale  ")  & Vet.  (Vel- 
Logic'1  also  avail..  Dealer  inquiries  invited. 
DATA  STRATEGIES.  INC 
332  S.  Juniper  St..  Suite  210 
Escondido.  CA  92025 
(619)489-9216 

MEDICAL  MGMT+E-CLAIMS 

Practice  Management.  Patient  & Case  Tracking. 
Super-Bills.  Appointments.  Electronic  Claims. 
Communications  package.  Reports,  State- 
ments, Labels,  Forms  and  much  more.  Buy  from 
the  leader  in  Health  care  since  1977.  Fully  cer- 
tified in  all  50  states  by  29  Carriers  ••  Medicare. 
Blue  Cross/Shield  m many  others 
Univair  Incorporated 
9024  St.  Charles  Rock  Road 
St.  Louis.  MO  63114 
314-426-1099 


MEDICAL 


MEDICAL  SYSTEMS  WITH  ECS 

All  PPM  products  have  electronic  claims  sub- 
mission (ECS)  to  Medicare  & commercial  car- 
riers. paper  claims  too. 

• PC  ★ CLAIM  $89  95;  Claims  only. 

• PC  ♦ CUIM  w/ICD's,  CPT's  & HCPC  codes 
$229.95. 

• PC  w CLAIM  PLUS  claims  onty  w/patient  file. 
Complete  a claim  in  one  minute  $459 

• THRESHOLD  ★ TM  $1,995.00  claims.  A/R 
patient  billing. 

• THRESHOLD  $3,995  00  claims  A/R  palienl 
billing,  complete  practice  management,  statis- 
tics, analysis 

• CLAIM  * NET  Nalionwide  Claims  clearing 
house.  Full  100%  credit  on  product  upgrade 
PC  ★ CLAIM  & PC  ♦ CLAIM  PLUS  both  house 
30  day  money-back  guarantees  IBM  PC/XT/ 
AT/compalibies  MS-DOS  256K. 

PHYSICIANS  PRACTICE  MANAGEMENT 

1810  South  Lynhurst  Suite  Q 
Indianapolis,  IN  46241 
(317)248-0357 

Un  continental  U S.  call  (600)428-3515 
Indiana  residents  call  (800)  7^-3525 


MUSIC 


MUSIC  S/W  CATALOG!  I60PGSI 

Learn  how  you  can  compose,  edit,  play  and  prmt 
music  using  your  IBM  or  other  PC  Complete, 
detailed  mfo.  on  the  leading  music  software 
products  incl  waveform  editors,  transcribers, 
educational  software,  sequencers.  MIDI  inter- 
laces & more.  Gel  the  facts  before  you  buy. 
Competitive  prices!  Send  $3 
SCHERZANDO  MUSIC 
Oepl.PCM.P.O  80x  3438 
Milford,  CL  06460 
(203)783-8758 

FORTE!  PC  MIDI  SEQUENCER 
16  tracks  fiecord/Playback  with  merge.  16 
channels/track  60,000  notes.  Most  powerful 
Mtdi-dala  editing  available.  Step  Sequencer  with 
amazing  rhythmic  flexibility.  Lightning  autolo- 
cation Automated  punch,  quantization,  loop- 
ing. filters,  transposition,  conductor,  song 
position  pointer.  DOS  shell,  more  $250. 

LTA  Productions 
PO  Box  6623 
Hamden.  CT  06517 
203-787-9857 


Tape  ’N  Step 

For  IBM  & compatibles  is  a sequencing  soft- 
ware based  on  a spreadsheet  concept.  Some  ol 
the  features  are  real-time  & step-time  record- 
ing, 85.000  notes.  2048  tracks,  crescendo/di- 
mmuendo.  dynamic  Ctrl  , delete.  & copy  modes, 
loops  & nested  loops  & much  more.  $150  U.S. 
For  more  information  write  or  call 
The  Midi  Connection 
PO  Box  282  Stn  D.  Montreal 
Quebec,  Canada.  H3K  3G5 
(514)  933-5127  Dealer  inquiries  invited 
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CLASSIFIED 


MUSIC 


ONE-OF-A-KIND 


PUBLIC  DOMAIN 


REAL  ESTATE 


SONGWRiGHTIII 

MUSICPROCESSOR  prints  professional  sheet 
music  with  lyrics.  Full-screen  graphics  editor. 
Transposes  to  any  key,  plays  tunes.  Features 
multiple  stafi  & voices,  harmony,  counterpoint 
Oass/treble  all  time  signatures.  IBM/  Epson.  Star 
Pointers  Send  S49.95  • S2  s/h  or  write  for  free 
sample  output 
S0N6WRIGHT 
Route  1.  Box  83 
Lovettesville.VA  22060-9608 
703-822-9068 


MAINTENANCE  & INSPECTION 

kn  easy-to-use  computerized  method  to  orga- 
nize. operate,  and  control  an  effective  preventive 
maintenance  system.  Applicable  to  any  type  of 
business  or  industry.  Full  screen  input  and  dis- 
plays. plus  function  key  help  command  Main- 
tains historical  data,  creates  work  orders,  and 
provides  numerous  reports  For  info,  write  to: 
PENGUIN  COMPUTER  CONSULTANTS 
PO.  Sox  20485 
San  Jose.  CA  95160 
(408)997-7703 


Memory  Minder 

Memory  Minder  is  the  most  comprehensive 
disk  diagnostic  program  available  for 
mkrocomputers.  Any  operator  can  quickly  and 
easily  check  the  vital  operating  parvneters  of 
Ihetr  floppy  drives,  including  spindle  speed, 
head  alignment,  read  sensitivity  and  others. 
Run  Memory  Minder  before  vital  data  backup 
operatsons.  Use  it  to  align  the  drives  without 
the  use  of  an  oscilloscope.  AvailaMe  for  IBM 
PC.  XT.  AT  and  compatibles.  Call  or  write: 

<4A 

JAM  SVSTIMS,  LTD. 

1S100-A  CENTRAL  SE 
ALBUQUERQUE,  NEW  MEXKO  87193 
50S/ftP«-41RS 
Kceui  MdMe-Ca'O  at>.i  vm 
CWtCLE  etR  ON  BEADER  SERVyCE  CARP 


BEYOND  CONNECTIVITY 

Transfer  data  between  micro/mim/mainframe 
applications.  Eliminate  duplicate  date  entry. 
BOSTON  ACCESS  reads  data  from  the  screens 
of  one  application  and  rekeys  it  into  a second 
application.  Uses  a powerful  scripting  language 
with  simple  English  commands  Requires  ter- 
minal emulators  for  non-PC  applications  Visa/ 
MC/Ck/P0$99 

BOSTON  SOFTWARE  SYSTEMS,  INC. 

76  Whitney  Street 
Sherborn,  MA  01770 
(617)653-5105 


COMPUTER  CARE-KIT  $29.95 

You  cannot  afford  to  be  without  your  own  main- 
tenance kit  containing:  Anti-Stat.  Screen  Clean. 
Cabinet  Care.  Air  Duster.  Head  & disk  cinr  & Hi- 
lek  electronic  degreaser,  all  you  need  in  your  own 
6 Pack  of  Aerosols  tor  regular  preventative 
maintenance  of  Hardware  Fortheuserwhocares 
& values  their  equipment  Tel:  602-991  -2725 
collect -Check  or  Cod  to; 

Glade  Chemicals  (Computer  Division) 

12629N.  Tatum  Blvd.Ste  566 
Phoenix,  AZ  85032  / $4.95  s/h 
-AZRes  -65% tx 


PUBLIC  DOMAIN 


TURBO  PASCAL  Sa/disk 

TSS  is  a BBS-by-mail,  no  modem  needed  (long 
distance  is  more  $$$  than  mails)!  90  * disks  ol 
Pascal  files  Most  inci.  source  code.  All  files 
compressed.  Membership  fee  ($25)  incl.  Free 
starter  pkg.  and  2 FREE  di^  with  Isl  order  Non- 
members $7/disk.  Cat,  list  $5  VISA/MC/COD 
(s/h  extra)  (data)  617-545-91 31 
TURBO  SOURCE  SEARCH 
PO.  Box  876 
Sciluate.  MA  02066 
(Voice)  617-545-6677 


$3.00  SOFTWARE  FOR  IBMPC 

Hundreds  to  choose  from,  wordprocessors,  data 
bases,  spreadsheets,  assorted  games  tor  all 
ages,  communications,  business,  music,  art. 
programming  language  and  useful  utilities  for 
making  your  computer  easier  to  learn.  Most 
programs  have  documentation  on  the  disk.  Write 
for  your  FREE  catalog  today! 

BEST  BITS  & BYTES 
PO.  Box  5332 

North  Hollywood.  CA  91616 

IBM  PUBLIC  DOMAIN  $3/D)SK 

IBM  & Macintosh  software  tor  a $3  copying  fee. 
Over  500  library  disks  full  of  quality  software 
Thousands  of  useful  programs  tor  a variety  ol 
categories.  These  include  games,  word  proces- 
sors. spreadsheets,  utilities,  and  more,  ^nd  $2 
for  a catalog  and  order  form.  Please  add  $1  for 
s/h.  Every  5th  disk  free! 

New  England  Computer  Services 
PO  Box  1424  Depl  L 
Concord.  MA  01742 
(617)369-0329 


REAL  ESTATE 


COMPLETE  REAL  ESTATE 
IIYVESTOR 

Complete  Property  Analysis 
PLUS  Creative  Pinancing 
RepMorls,  Proformas.  Amortiza- 
tions. Depreciation,  Year-by- 
year  Analysis,  etc.  result  in  huge 
positive  cash  flow  in  Beat  Estate. 
Easy  to  use  & 30  day  guarantee) 
$495  w/Tulorial.  Demo 
available. 

I SOLUTIONS  I 
puBLisninQ,  INC. 

8016  Plainfield  Rd. 
Cincinnati  OH  45236 

(513)  891-6145 

CIBCLt  419  ON  READER  SERVICE  CARD 


REAL  ESTATE  TEMPLATES 

For  Lotus  1-2-3  or  VP-Planner,  Complete  lO-year 
sensitivity  analysis/cash  flow  projections  tor  in- 
come property,  res/non-res  Also  includes  Lease 
Analysis,  annual  operating  statement,  amorti- 
zation schedules  and  wrap-around  mortgage 
analysis.  Professional  qualityreports$l89  • $6 
s/h.  30  DAY  MONEY  BACK  GUARANTEE. 
REALTECH  SYSTEMS 
406  So(jth  Bascom  Ave..  Suite  223 
San  Jose.  CA  95128 
408-294-4420 

HOME  MORTGAGE  PROGRAM 

Pre-qualify  clients  tor  home  purchases  and 
mortgages  Only  input  required  is  yearly 
income.  Program  calculates  max  debt,  pur- 
chase price,  mortgage  amount,  monthly  pay- 
ments and  more.  Introductory  offer  $14  95 
For  more  information  or  to  order  sent) 
purchase  price  ^ $2  s/h 
THE  SOFTWARE  HUT 
PO.  Box  613 
Bantam.  CT  06750 
(203)567-4992 


PROPERTY  MANAGEMENT 

Comprehensive  program  (or  managing  residen- 
tial and  commercial  properties  Many  manage- 
ment reports  including  operating  statement, 
delinquent  rent,  lease  expiration  and  transac- 
tion register  report.  Provides  check  writing,  check 
reconciliation,  posting  of  late  lees,  recurring  ex- 
penses—$395  Investment  Analysis— $345. 
YAROI  SYSTEMS.  INC 
3324  Slate  St.,  Suite  *0* 

Santa  Barbara.  CA  93105 
805-687-4245 


ANALYSIS  & MANAGEMENT 

Completely  menu-driven  123.wks  developed  by 
C^A/CFO  of  multi-million  $ builder. 

* ANALYZER  computes  cashflow,  mortgages, 
depr,  taxes,  ROI.  & sale  • 1986  Tax  Act 

* MANAGER  accounts  for  period,  property,  ten- 
ants. $29.95  each,  $49  95  both,  add  $35  s/h 
(VA*4.5%)VISA/MC 

COMPASS  MANAGEMENT  CORP 
633  N.  Main  St. 

Woodstock.  VA  22664 
(703)459-3100 


S$  INVESTMENT  ANALYSIS  $$ 

No  one  makes  analyzing  income  producing 
property  easier  (tree  demo)  with  such  price- 
performance  comfort  at  $170.  Stand  alone,  fully 
compiled,  loan  amort,  and  deprec  schedules. 
1986  tax  changes,  custom  features.  Cash  flow 
and  detailed  sale  analyses  uncover  buy/hoU/ 
sell/refln./exch.  decision  insights. 

The  SOFT  ESTATE 
660  Stanford  Lane 
Buffalo  Grove.  IL  60089 
•*(312)25»«01** 


PC  REAL  ESTATE  SHAREWARE 

A decision  tool  for  brokers,  investors,  and  those 
who  would  like  to  learn. 

Perform  investment  analysis  and  forecasts  of 
residential  income  and  commercial  properties 
1986  lax  changes  with  transitional  rules 
(rfon't  worry,  we've  made  this  easy) 
SHAREWARE  OK  TO  COPY  AND  SHARE 
$10  tor  complete  software  and  quick  guide. 

$75  tor  full  membership  (manual,  tax  updates. 

phone  support,  customized  hardcopy) 

SHAREWARE  SOFTWARE 

731  PACIFIC  #41 

San  Luis  Obispo  CA  93401 

(805)541-6051  24hrsVISA-M/C 


Real  Estate  Matchup* 

REM'7An  Enabie'  (Editor's  Choice.  PC  Mag.) 
template.  Si^tware  kir  any  single  or  multiple  realty 
office.  USA.  Handles  multiple  listing  needs. 
Matches  and  manages  listings/prospects  (or  all 
properly  types:  also  sales,  rentals,  closings, 
bookkeeping,  etc.  REM  and  Enable  for  $895. 
Orders  and  into:  803-878-2100 
REM  (orders/into;  803-878-2100) 

102CourlSt.  Pickens,  SC  29671 
800-634-3470  (Nat.)  Enable  into. 
800-551-1004  (N.Y.)  Enable  info. 


PG+MIDI 

It's  a simple  equation.  To  plug  your  PC  or  PC-compaiible  into  the 
modern  world  of  music-making,  use  (he  complete  line  of  MIDI  soft 
ware  and  hardware  from  VOYETRA  TECHNOLOGIES. 

□ SEQUENCER  PLUS:  6&-track  total  MIDI  recorder/editor. 

□ CONVERSION  PLUS:  tile  converter  lor  music  r>ota1ion  programs 

□ PATCH  MASTER:  network  organizer  and  sound  librarian 
O OP-4001:  PC/MIDI  intedace  card. 

*/Ve  never  seen  a more  powedu/,  easy-ro-use  music  and  recording 
system  bug-riw'(PC  COMPANION) 

= MUSIC  • 

For  more  information  or  your  nearest  dealer,  contact  VOYETRA  TECHNOLOGIES, 
Dept.  C.  426  Ml.  Pleasant  Avenue,  Mamaroneck  NY  10543,  or  call  (914)  696-3377 
CIRCLE  417  ON  READER  SERVICE  CARO 


PREVENTATIVE  MAINTENANCE 
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COMPLETE  PROPERTY  MGR  II 

Auditof  Approved  Integrated  General  Ledger, 
Accounts  Payable.  Aged  Receivables.  Tennant 
& Property  Data  Base,  Report  Generator  and  all 
the  necessary  audit  traits  not  usually  found  CPM 
II  has  the  power  of  $2500  programs  for  only  $795 
Easy  to  use  plus  30  day  guarantee!  Demo 
Available 

ISOLUTfONS!  PUBLISHING  INC. 

8016  Plainfield  Road 
Cincinnati.  OH  45236 
(513)891-6145 

MANAGEMENT  & ANALYSIS 

* ‘Real  Properly  Management*  $395/$595  for 
residential  & commercial  properties  and  other 
bkkp  g Flags  delinq't  tenants;  pnnts  budgets, 
checks,  invoices  & 1099S  No  retyping  of  recur- 
ring data  * 'Real  Analyzer*  $195,  when  decid- 
ing: buy/sefl,  exchange,  or  refi  30  DAY  MONEY 
BACK 

REAL-COMP  INC, 

PO-Box  1263 
Cupertino.  CA  95015 
(408)996-1160 

PROPERTY  MANAGEMENT 

Snce  1978  over  6.500  users  of  our  software  have 

found  it  comprehensive,  flexible  and  easy  to  use 

We  offer  systems  to  manage  the  following  types 

of  properties  COMMERCIAL/RESIOENTIAL/ 

CONDOMINIUM/HOME  OWNERS  ASSOC./ 

MINI-STORAGE  FACILITIES 

For  more  into,  and  sample  printouts  call 

REALTY  AUTOMATION,  INC 

2539Saieroso 

Rowland  Heights,  CA  91748 

818-913-1244 


RELIGION 


PowerChurch  Plus!"’ 

Fast,  friendly,  reliable  church  administration 
system.  Full  fund  accounting,  mailing  fists, 
manbership.  contributions,  attendance,  word 
processing,  aats  payable,  payroll,  multi-user 
support,  and  much  more  - all  tor  $495  com- 
plete. Uses  up-to-date  software  technology 
Unlimited  capacity  Full  working  demo  $10.  Call 
today 

CHURCH 

SOFTWARE 

F1  SOFTWARE 
PO  Box  3096 
Beverly  Hills.  CA  90212 
(213)854-0865 

MEMBERSHIP  MIRACLE 

Top  of  the  line,  full  function,  church  mgt  sys- 
tem Full  support  for  membership,  prospecting, 
contributions,  customized  mailing,  word  pro- 
cessing. and  accounting.  Powerful  fund  drive 

I support  speeds  economic  payback.  On-line  help 

functions.  For  IBM  XT/equiv.  Free  tutorial  disk. 
Full  demo  $35  Call. 

“Elegant  ScXutions 
• * 2577  North  Downer  Avc  Suite  210 
“ Milwaukee.  Wisconsin  53211 
“(414)332-0774 


PARISH  DATA  SYSTEM'’ 

Comprehensive  census/conlnbulion  program 
Easy  to  operate,  menu  driven  Family,  member, 
financial  info  & reports  fully  integrated  Selec- 
tive lists,  labels,  contribution/tuition  state- 
ments. personalized  letters  User  can  create  own 
reports,  letters  Other  church  programs  avail- 
able Over  1600  users.  Free  info 
Parish  Data  Systems.  Inc 
3140  North  51st  Avenue 
Phoenix.  Arizona  85031 
(602)247-3341 


SALES 

MARKETING 


WATSON 

And  your  PC  will  digitally  record  and  edit  your 
voice  on  a hard  disk,  then  answer  your  phone, 
give/take  messages,  voice  mailboxing  lor  multi 
users,  and  its  A 300/1200  baud  modem  Wat- 
son takes  dictation,  function  switching  and  time 
sharing  Watson  has  phone  time  billing/ac- 
counting. phone  data  base/mailing  list,  remote 
control,  message  forwarding  This  package  6 tor 
home,  office,  and  professionals.  Retail  price  $496 
Now  only  $395  For  Watson  from 
D BARRETT  RICHARDS 
1217  Broadway 
E McKeesport.  PA  15035 
(412)  824-7822  VISA/MC  & Soon  Discover. 


ADVANCED 
COPY  PROTECTION 

FrM  D«mo  Oiskwtt* 


The  world's  leading  software 
manufacturers  depend  on 
Softguard  copy  protection 
sy.siems. 

Now  Softguard  introduces  the 
Protection  Kit -a  complete 
software  duplication  and  copy 
protection  system  for  your 
IBM-PC.  And  it's  invisible  to 
your  end-users! 

• Hard  disk  support  with 
install/uninstall. 

• No  special  media  required. 

• No  source  code  changes. 

• Stops  ail  copybusters. 

MacIniQAh  Copv  Pnitccllon  aUo  available 

S©FTGUWy) 

Systems  Incorporated 
2840  San  Tomas  Expy.,  Suite  201 
Santa  Clara.  C^A  95051 
Call  408/970-9240 

CIRCLE  7S2  ON  READER  SERVICE  CARO 


FOLLOW  UP 

Software  for  Salespeople 


Manage  your  sales  aciivHies  vi^th 
FOLLOW-UP.  Track  prospects  by 
area,  dollars,  products,  salesperson 
or  any  of  22  other  entry  fields  Fast 
& easy  to  use  with  on-line  help  at 
every  point.  Follow-Up  IS  now  In  use 
on  desktops  and  laptops  all  over  ihe 
country  by  business  small  & large. 

* Keeps  history  of  sales  calls 

* Wide  rarvge  of  reports 

* Tickter  & Appointment  Calendar 

* Keeps  track  of  things  to  do 

* Several  user  defined  data  fields 

■ Mailing  Labels  & Mall  Merge  files 

■ Telemarketing  features  & nvore... 

$89.95 

FOLLOW-UP  PLUS  has  all  the  fea- 
tures of  the  standard  package  plus; 

* Password  protection  for  muNlple 
users  [two  levels) 

* Import  feature  for  exising  ASCtt 
files  from  other  sources 

* Much  more  detailed  and  flexible 
sales  forecast  entry  & reports 

* Transfer  & merge  selected  data 
between  computers. 

$179.95 


■ 9/  / oi.  oiair  Mve. 

Cleveland.  Oh  441 14 
800-426-84S7 
In  Ohio  (216)  569-5788 
ORCLE  753  ON  READER  SERVICE  CARO 


BIT-LOCK^  SECURITY 

Piracy  SURVIVAL  5 YEARS  proves  efiecliveness 
of  po^ui  multilayered  security  Rapid  decryp- 
tion algorithms  Reliabie/small  port  transparent 
security  device.  PARALLEL  or  SERIAL  port 
Countdown  and  timeout  options  also  available 
KEY-L0K  ‘ security  at  about  1/2  BIT-LOCK  cost 
MICROCOMPUTER  APPLICATIONS 
7805  S Windermere  Ckcle 
Littleton.  CO  60120 
(303)  922-6410  or  798-7683 


EVERLOCK  COPY  PROTECTION 

Designed  lor  user-transparency,  clone  compat- 
ibility & strength  It  features: 

-no  1/0  plugs  or  special  media 
-FULL  hard  disk  & cartridge  support 

-file-server  network  support 

-variable  number  of  installs  (0-99) 

-demo  diskette  option  with  unlock 
-protected  upgrades  by  modem/BBS 
All  this  for  $495  vrith  no  meter  counts. 

Free  into  & d&no  disk 
(Duplication  Services  also  available.) 


Az-Tech  Software.  Inc 
305  East  Franklm.  Suite  A4A 
Richmond,  MO  64085 
(816)776-2700 


HANDSOPF 

HANDS  OFF  THE  PROGRAM'' 
is  an  all  software,  privilege  based 
system  security  utility  protecting 
up  to  64  individual  users. 

HANDS  OFF  features: 

• System  Boot  Control 

• DMi  Encryption 

Hvd  Disk  Lock/Formsi  Protect 
i Access  Reporttng 


• SysiBm  A 

• UmI 


• DOS  V20  Or  Higher  On  IBM 
PC  XT,  AT  And  10041  Comptftbies 
Price  SaSPMdd  SOTS-shippmg  Check. 
Mo^  Or^.  VISA,  MC  ecoepSsd 
Reeidents  edd  64k  sales  iix 
Systems  Consulting  kK.  • 412-963-1624 
Box  111209  Pittsburgh.  PA  1S2»4)609 
CIRCLE  7S4  ON  READER  SERVICE  CARD 


PROTECTION 

SERVICES 


XEMAG's  new 
Cloaking  Device 
Protection  for  IBM  PC's  I 


• Protects  against  all  known  sofiwrarc  j 

and  hardware  copiers  ^ 

• Inslall/L'ntnsiall  for  hard  disk  | 

systems,  i 

• Allows  a predetermined  number  of  I 

Erotected  back-up  copies 
asy  menu  driven  installation 
onto  your  software 

* Prolections  tor  all  formats. 
Division  of  )SO£X  <^rp. 


SHAREWARE 


GREAT  SOFTWARE,  CHEAP! 

Only  $5.95  per  disk  lor  absolutely  smashing 
Shareware  and  Public  Domain  prog'^ams! 
Money-back  guarantee.  PC-Oulline.  AutoMenu. 
PC-Key  Draw.  PC-DeskTeam,  PC-Wnte  2 7, 
DOSamatic.  Utilities  Galore  plus  Databases.  Ar- 
cade and  Adventure  Games  Lots  more!  IBM  PC. 
PCir.and  compatibles. 

Send  lor  free  catalog 
SHAREWARE  EXPRESS 
31877  Del  Obispo.  Suite  102  W 
San  Juan  Capistrano.  CA  92675 

•“‘•DISK-O-MANIA  **** 

IBM  Shareware  Disk-of-the-Month  club.  Each 
month  members  are  given  the  opportunity  to 
evaluate  five  of  our  hottest  MS-DOS  shareware 
program  disks  Simply  keep  those  you  lite  and 
return  what  you  don't  need.  Pay  as  little  as  $2.00 
each  for  those  you  keep  No  obligation,  no  min- 
imum pu'chase  Enrol  today  by  sending  a $4  00 
refundable  deposit 

Osk-O-Manta 

PO  Box  6429 

Lake  Charles.  U 70606* 
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CLASSIFIED 


STATISTICS 


TERMINAL 

EMULATION 


BELIEVE  IT! 


StatPac  Gold™wllh1he 
Forecast  Plus™  Option  is  the 
Most  Powerful  Statistical 
Analysis  and  Forecasting 
Package  Available 
for  the  Microcomputer 


FREE  Comprehensive  Brochure: 

1-800-328-4907 

mONK:K  ASSOCIATES,  INC. 

6800  Mcoiet  Ave  S..  Minneapolis.  MN  5&<I23 

(612)  666-9022 


STATISTIX'‘-0nly$75! 

STATISTIX  IS  a powertui  and  very  easy-to-use 
interactve  stalistical  system  lor  micros  Used  by 
many  major  universities,  businesses,  slate  gov- 
ernments. and  research  organizations  Please 
check  us  out  before  you  buy  a statistics  pro- 
gram you'll  agree  SX  is  a best  buy!  SATISFAC- 
TION GUARANTEED-For  more  info: 

NH  ANALYTICAL  SOFTWARE 
601  West  knva  Avenue 
SI.  Paul,  MN  55117 
(612)488-4436 

RATS!  Version  2.0 

RATS,  (he  best  selling  Econometric  software 
package,  now  includes  daily  and  weekly  data,  a 
new  easier  to  use  500  page  manual,  and  many 
advanced  features.  Use  RATS  lor  time-series 
and  cross  section  regression,  including  OLS. 
ARIMA.  VAR.  logit,  and  probit.  IBM  PC  or  com- 
patible $200  UC/VISA.  Call  for  brochure 
VAR  Econometrics.  Inc 
PO  Box  1818 
Evanston.  IL  60204-1818 
(312)864-1910 


THE  SURVEY  SYSTEM 

An  easy  to  use  menu  driven  system  for  the  entry, 
editing,  processing  and  presentation  of  ques- 
tionnaire data.  The  system  can  produce  camera 
ready  crosstabs  and  other  tables  in  banner  tor- 
mat  Also,  statistics  and  bar  charts  Regression 
and  open-end  coding  analysis  tuitions  available 
CREATIVE  RESEARCH  SYSTEMS 
l6490elOro 
Petaluma.  CA  94952 
(707)765-1001 


All  the  Stats  You  Need 

BMDP  oilers  the  most  comprehensive  collecbon 
of  programs  lor  PCs  & mainframes  BMDP  has 
all  the  statistics  you  need.  From  the  simple  to 
the  most  sophisticated  Advanced  techniques 
include  time  series,  survival  analysis,  log-linear 
modeling  & more!  Hard  disk  req'd  Call  tor  c»m- 
plele  program  details  & prices. 


STATISTICAL  SOFTWARE 


BMDP  Statistical  Software,  Inc. 
1440  Sepulveda  Blvd. 

Los  Angeles.  CA  90025 
(213)479-7799 


NEW  TRUE  EPISTAT! 

Professional  slats  can  stilt  be  friendly  Com- 
piled, fast  Data  files  up  to  10.000  rows  Over  100 
procedures,  supports  Hercules  mono.  CGA  & 
EGA  color.  8087/80287  SDF  data  files.  25 
graphs.  250  page  typeset  manual,  over  100  ex- 
amples on  disc  Formulas-relerences  for  every 
test.  Not  copy-protected.  Call  or  write  for  more!! 
EPISTAT  SERVICES 
2011  Cap  Rock  Circle 
Richardson.  Texas  75080 
(214)680-1376 


STATISTICS  CATALOG! 

If  you  need  statistics  for  IBM  PC  or  Apple  II,  call 
us  and  let  our  technical  advisors  help  you  find 
the  statistics  programs  you  need.  Write  or  call 
now  to  get  a FREE  catalog  of  statistics  software 
HSO 

9010  Reseda  Blvd.  Suite  222 
NorthridQe.CA  91324 

1-800-451-X30(NAT)  1-818-993-8536(CA) 

P-STAT* 

Full  mainframe  package  for  IBM  PC/XT/AT  & 
compatibles.  Combines  data  & file  manage- 
ment data  display,  statistical  analysis,  report- 
wnling  & »jrvey  analysts  in  a single  package  4GL 
programming  language,  online  HELP,  menu  or 
command  dnven  with  interactive  EDITOR 
$95  demo  and  Site  License  available 
P-STAT.inc. 

471  Walt  Street.  P.O.  Box  AH 
Princeton.  NJ  08542 
609-924-9100/Telex:  466452 

STAT1-By  Sugar  Mill 

Friendly  menu-driven  package  on  2 disks  with: 
Help,  lull  screen  data  & text  editor,  algeb.  trans- 
forms. import  & export  data,  save  results,  de- 
scriptive. table,  n-way  ANOVA,  ANCOVA. 
MANOVA  regression  w resid..  smallest  space  & 
factor  analyst.  Step-by-step  example  in  man- 
ual. $129.95  Airmail  worldwide  X day  return. 
SUGAR  MILL  SOFTWARE  CORP 
11X  Kika  Place.  Kailua  Hi  96734 
808-261  •75X;  808-396-2366 
1-0OO-X7-8O47EXI  261 


TERMINAL 

EMULATION 


ENHANCED 


34  TERMINAL 
EMULATIONS 


Soft«rm  PC,  an  advanced 
communications  package. 
includes  34  terminal  emul- 
ations such  as: 

•DEC  VT102.  VT220 
•IBM  3101-20  (block  rrKxJe) 
•HP2622A  • VIP7801. 7803 
• DG  D200.  D410 ...  and  more. 

Guaranteed  Compatibility!! 
Supports  Disk  Capture.  Back- 
ground & Concurrent  Commun- 
ications. Kermii.  Xmodem.  Soft- 
keys. Script  Files  & More, 

Forthe  IBM  PC/XT/AT,  DG.  Tandy. 

NEC,  Tl,  Zenith.  Wang.  & Others 

$195  MC-VISA-COD 

sflpnioNics 

1-800-225-8590  Dept  PT 

Cali  for  information 

(303)  593-9540  T«lex  450236 
CIRCLE  7$7  ON  READER  SERVICE  CARO 


UTILITIES 

PADLOCK/PADLOCK  II  DISKS 

PADLOCK  furnishes  the  user  with  a method  for 
providing  protection  against  unauthorized  du- 
plication (torn  DOS  commands  $99  P^LOCK 
II  disks  come  preformatted  with  finger-print  and 
serialization.  PADLOCK  II  disks  offer  superior 
protection  Ask  about  our  HARD  DISK  protec- 
tion with  uninstall  capability  MC/VISA 
GLENCO  ENGINEERING 
XX  Ridge  Ave 
Arlington  Hts.,IL6(XX)4 
(312)392-2492 


SAS-like  Power  on  256K  PC 

BASSBase  runs  many  SAS  programs  on  a 256k 
2 floppy  PC.  BASSStat  adds  an  expanded  stat 
pack  BASSView  gives  a true  windowing  envi- 
ronment *SAS  a SAS  Institute  tm  BASSBase- 
$95  Thru  8/31  /87  BASSBase/View-$149 
BASSBase/Stat  $159.  All  three-$199. 

BASS  Institute  Inc. 

P.O.  Box  349 
Chapel  Hill.  NC  27514 
919489^)729 
B6:919-489-9665(N.6.1) 

NCSS  plus— $99 

Easy-to-use  menus  & spreadsheet.  Multiple  & 
Stepwise  regression.  T-tests.  ANOVA  (up  to  10 
factors,  rep  measures,  covariance)  Forecast- 
ing. Factor,  cluster.  & discriminant  analysis. 
Nonparamelrics  Chi-square  & Cross  Tabula- 
tion Plots  histograms,  box.  scatter,  stemleat 
Sort.  Subset  Transformations.  Reads  ASOI  from 
Lotus.  Obase.  etc.  2X  page  manual.  30-day 
money /back  guarantee  VISA/MC 
NCSS* 

665  East  400  North 
Kaysville.  Ut.  84037 
Phone  XI -546-0445 


STAT  PLAN  III 

Easiest  to  use  statistics  program  available 
Complete  range  of  statistics-curve  fitting, 
crosstabs,  correlation,  multiple  regression,  T- 
tests.  etc.  Grat^ics  with  printer /plotter  out-put. 
Capable  of  handling  over  X.OOO  data  points, 
interfaces  directly  with  lotus  files.  Demo  diskette 
available.  MC/VISA.  Only  $179 
THE  FUTURES  GROUP 
76  Eastern  Blvd. 

Gastonbury.  Ct  0X33-1264 
(203)633-3X1 


SI6STAT 

SIGSTAT  includes  over  70  programs  of  the  BMD 
statistical  series,  plus  many  advanced  new  fea- 
tures Mainframe  capacity  (up  to  X var.)  lor 
uni— (eg . ANOVA.  regression]  - multivariate 
(e  g . canonical,  factor)  analyses,  time-senes. 
multidim  scaling,  crosslab.  plots,  q/c  and  more 
8067  support  opt.  2XK.  DOS.  $595 
SIGNIFICANT  STATISTICS 
33XN.  Canyon  Road 
Provo,  UT  8^04 
(X1)377-40X 


VT220  Emulation 


The  most  complete  VT220  emulation 
avariable  for  your  PC/AT  or  compatible 

• HIGH  PERFORkMNCE  to  38  4K  BAUD 

• TRUE  DOUBLE  KIGH/DOUBLE  WIDE 

• 132  COLUMN  MODE  ON  MOST  EGA'S 

• ISO  or  ATTRIBUTE  COLOR  MAPPING 

• SOFTKEY/MACROS.  DOS  ACCESS 

• XMOOEM/KERMIT  FILE  TRANSFERS 

plus  many  more  extensions! 
ZSTEMpc^VT220  Emulator  $150. 
with  PcMerSlation^'^  layout  keyboard  $289 
EGAmate'^  option  for  true  132  column  $39 
ZSTEMpc^**-4014  option  $99 

KEA  Systems  Ltd. 

21X  West  Broadway.  Suite  412 
Vancouver.  B.C.  Can^  V6X  4L9 
Technical  Support  (604)  732-7411 

Order  desk  (800)  663-8702  Toll  Free 
Telex  04-352846  VCR 

VISX  ind  Mislercan]  xccotsd 
30  Ov  money  Oeck  guvaniee 
Qianoiy  inJ  OeMf  itscounis  evatatw 
trapTM  nc  «T  w cn  yrynotuiauemmCtf* 
OIIHpc  PontfMon  EWnwiM  $n>n«  IN 

CIRCLE  756  ON  READER  SERVICE  CARO 


BREAK  640KI 

Why  buy  exp^sive  boards?  VRAM"  gives  your 
PC/XT /AT  6 megabytes  of  memory  by  turning 
disk  space  into  expanded  memory!  Use  ex- 
tended memory  cards  for  expanded  memory. 
Creale  VERY  LW1GE  worksheets.  Never  run  out 
ol  memory  FAST.  640K  not  required  Use  with 
1-2-3,  Symphony,  and  other  6MS  programs.  $49 
• $3s/h, 

BIOLOGIC  COMPANY 
11982  Covcrstone  Hill  Circle.  Ste  1622 
Manassas.  VA.  22110 
(703)368-2949/Chk-VISA-MC 

DOS-ON-CALL'- 

Tired  of  feeling  'fenced  in'  by  programs  that 
won’t  let  you  talk  lo  DOS?  D-O-C  is  a new  utility 
that  opens  up  a window  to  DOS.  giving  instant 
access  lo  the  fuH  DOS  command  processor.  Now 
you  can  run  any  DOS  command  you  want  horn 
any  program,  any  time,  at  the  touch  oi  a key  'It's 
like  having  a DOS  command  processor  in  every 
program' $69+$5s/h  Visa/MC/Chk-Md.5% 
Personal  Xsiness  Solutions.  Inc. 

PO  Box  7X.  Dept  BB 
Frederick,  MO  21701 
X1-X5-3376 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOL  R AD  CALL  212  503’5II5  . . . 


BASIC  • C • COBOL  • FORTRAN  • PASCAL  • dBASE”' 

GLENCO  ENGINEERING  is  committed  to  providing  professional  programming 
tools.  These  sub-routines  are  completely  debugged,  and  fully  documented.  Hand 
crafted  in  ASM,  you  are  assured  minimum  size  and  maximum  speed.  You  will 
literally  save  hundreds  of  man-hours  in  design,  program  and  debug  time.  All  are 
CALLABLE  routines  in  .OBJ  or  .COM  format.  Please  specify  language  and 
computer.  NO  ROYALTIES.  orcle  75* on read€r  service  card 

WINDOWS.LIB'  1 

WINDOWS  with  DATA  ENTRY’  1 

Pop-up  windows,  vertical  menus,  help  screens. 

Set  all  borders,  colors,  size,  position.  Window 
editor  included.  Over  25  commands  . . 

Option  for  above.  Adds  30  more  menu  and 
keyboard  enhancement  commands.  Menus 
return  integer  and  text  allowing  context  SOO 
sensitive  help.  2^2^ 

1 BIOS. LIB'  1 

1 DOS  Functions*  1 

Several  low  level  ROM  BIOS  routines.  Cate- 
gories: KEYBOARD,  PRINTER.  COMMUNI- 
CATIONS. VIDEO  and  MISC 

Alter  DOS  internal  switches  from  inside  your 
program.  Read  or  set  DTA.  Interrupt  Addrs.. 

PSP.  Verify.  MEM.  default  drive.  I/O  and 
more  . . . 

|f7I£SL/B’  1 

1 NETWORK  TOOLS  I 

Allows  virtually  any  DOS  file  operation  from 
inside  your  program.  Read  or  set  a files'  At- 
tnbute.  Mode.  Data.  Time.  Check  Wnte  protect 
tab.  free  space,  dir. 

Over  80  subroutines  to  interface  to  NETBIOS. 
Transaction  process,  multitasking,  commun- 
ications. and  more , , , Works  with  any  system 
supporting  NETBIOS,  or  eqvt.  ^2-9^ 

‘Buy  4 get  5 

Multiple  purchases  Call  or  Write: 
discount  and  GLENCO 

Site  licensing.  ENGINEERING  INC. 

3920  Rklga,  Aiilngton  Hts.,  IL  60004 

NO  ROYALTIES 

• i8M'  • ftv«r>  McFortand* 

• Summt  SolNvarc'  • RMka* 

• Microsoft-  • NdntuCkel- 

• Utoce*  • and  Mor* 

• Computer  lnno><«tior«s* 

(312)  392-2492  Tetox  493-7 1 09 

UTILITIES 


HARD  DISK  DIRECT  ACCESS'*  4.0 

The  Ultimale  Hard  Disk  Menu  System.  Orga- 
nizes your  software  programs  into  a "user  de- 
fined* menu  system.  Features  single  key  stroke 
access,  time  usage  tracking,  custom  applica- 
tions. plus  much  more  Order  toll  free  today  30 
day  money  back  guarantee.  MC/Visa  Welc^ 
$69  95  + Sh^ng.  To  order;  1-600-242-MENU 


DCLTA  nCHNOtOGV 


DELTA  TECHNaOGY  INTERNATIONAL,  INC 

RO.  Box  1104 

Eau  Clair.  Wl  54702 

For  More  Info:  715-832-0958 


WANT  POWER?  GET  XANADU! 

Finally,  the  utility  package  you  have  been  wait- 
ing fori  The  highly  acclaimed  Xanadu  Utilities  are 
a PC  user's  dream  come  true.  You  get  3 of  the 
most  useful  utilities  around  including  the  fa- 
mous HotDir  sorted  directory  plus  SFIND  and 
PCSTAT.  $35  - Money  back  guarantee'  Call  with 
MC/Visa  - rush  delivery 

Xanadu  CompusoH 

***PO.  BoxFF  Dept.  PM*** 

*•  College  Station,  TX  77841  * 

409-693-6206 


Opt-Tech  Sort/Merge  3.0 

Extremely  fast  Sort/Merge  program.  Run  as  a 
DOS  command  or  CALL  as  a subroutine  Unlim- 
ited filesizes,  most  languages,  datatypes  & fite- 
types  supported  including  Btrieve  and  dBASE  It 
& III  Advanced  features  include  record  selec- 
tion. rKord  reformatting  & much  more!  Call  or 
write  lor  more  info.  MS-XS  $149  Zenix  $249 
Dpt-Tech  Data  Processing 
PO  Box  678 
Zephyr  Cove.  NV  89448 
(702)588-3737 


SSi  1 Screen  Saver!  $19.95 

Protect  your  CRT  screen  from  image  bum-m  with 
SS!1.  the  automatic  RAM  resident  screen  saver 
CRT  blanks  after  user  defined  lime  limit,  in- 
stantly restored  at  the  touch  of  a key  Hot-key 
toggles  screen  on/off.  DOS  2/3. 656  bytes 
$t995f  $3s/h.CAadd6.5% 

Kin  SOFTWARE 
Oepl.AOl 

2210WilshireBfvd  Suite  713 
Santa  Monica.  CA  90403 
213-452-9144 


DISK  ACCELERATOR  V2.0 

DiskCache  speeds  up  your  hard  disk  access.  Disk 
caching  and  ram  disk  in  one  package  Ram  disk 
shares  cache  space.  Transparent  flexible,  con- 
figurable. no  h/w  changes  RAM,  EMS,  and  AT 
extended  memory  versions  tncl  Not  copy  pro- 
tected. VISA.  MC.  volume  discounts  No  PC's 
w/o  prior  approval  $49.00 
Datarrxirphics  Ltd. 

RO.  Box  820 

Stittsville,  Ontario.  Canada  KOA  360 
Or  call  (613)836-2670 


i*,^-  1^*'  ■ 


EditingTools  2.1 

A superb  text  editor  with  an  elegant  XS  shell 
Load  multiple  directories  as  menus.  Edit  multi- 
ple files.  Move  text  among  files.  Don't  use  your 
PC  without  it.  Only  $35t$^/H  Optimized  Turbo 
Pascal  source  code  optional 
Jou  Laboratories 
PO  Box  460969 
Garland,  TX  75046 
214-495-8862 

VCACHE6ETS  YOUR  DISK 
MOVING! 

Hard  disk  accelerator  increases  speed  of  car- 
tridge and  fixed  disk  operations  using  memory 
caching  to  eliminate  repetitive  disk  access.  Al- 
locate up  to  15  Mb  of  extended  or  expanded 
memory,  or  .5  Mb  of  standard  memory  for  cach- 
ing disk  data  Includes  diskette  and  screen  ac- 
celerator modules.  Automatic  and  transparent 
after  installation.  $49  95  ^ $3  shpg.  CA  lax 


GOLDEN  BOW  SYSTEMS 
2870  Fifth  Avenue.  Suite  201 
San  Diego.  CA  92103 
619-298-9349 


FirstMenu  $49.95 

Eliminate  the  intimidation  too  often  associated 
with  computers!  Run  programs,  batch  files,  and 
utilities  with  a single  keystroke  from  this  true  (X)S 
shell  menuing  system.  Features  unlimited  and 
nested  menus,  user  defined  help,  multi-level 
passwords,  full  screen  editor,  on-line  XS  help, 
more'  MC,  Vis  & AE  welcome  Add  $5  S/H.^ 

■WY. 

Harvey  Software 
PO.  Box  06596 
Fort  Myers.  FL  33906 

To  order  (800)  231 -0296.  In  FL  (813)  482-8600 

SoftJet  for  LaserJet 

Fast,  accurate  software  simulator  of  the  popular 
HP  LaserJet  printer.  Accepts  output  from  any 
appiication(s)  and  presents  full-page  screen 
previewing  at  40  pages/min  Z(X)M  in  lor  a de- 
tailed view  Can  be  run  stand-alone  or  memory 
resident.  Supports  all  lexl/graphic  PCL  com- 
mands and  cartridges  B.F  and  P CGA/E(^/Herc 
$79  95  (US)/add  $5  s/h.  + $l0/cartridge 
THETA  Systems  Corporation 
X7-2150  West  Broadway 
Vancouver.  B.C  Canada  V6K  4L9 
VISA/MC(604)  732-4323 


MenuPlus-f'*  $39.95 

Access  software  on  your  hard  disk  with  a single 
keystroke  Does  more,  easier  to  use  and  costs 
less  than  other  menu  systems  Rus  you  gel  easy 
XS  commands,  a batch  file  editor,  parameter 
passing,  and  much  more.  IBM  XT,  AT.  Compaq 
DOS  2.0  and  up  2S6K  MC/VISA  $39.95 1 $4  00 
s/h. 

Sigma  Software.  Inc 
1009  Sullivan  Avenue 
South  Windsor.  D.  06074 
(203)  644-4709  or  (203)  644-9689 


HARD  DISK  EXPANSION 

Disk  Manager  allows  the  installation  of  any 
ST506  hard  disk  on  PC.XTAT  and  compatible 
Volumes  up  to  256mb'  Menu  driven/auto  in- 
stall. compatibie  w/all  vers  of  MS/PC  DOS  (does 
not  modify  XS).  up  to  16  volumes,  easy  to  use! 
$125  + ship  Ask  about  Novell  product!  Dealer 
inquiries  invited. 

ONTRPCK 

COMPUTER  SYSTEMS  INC 

ONTRACK  COMPUTER  SYSTEMS.  INC. 

6222  Bury  Drive 

Eden  Prairie,  MN  55344 

• • (800)  752-1333  -/•  • IN  MN  (612)  937-1107  ■ 
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CLASSIPIED 


THE  SHOWCASE  FOR  PROUVCTS  AND  SERVICES  IN  THE  VIS  DOS  MARKET  . 


UTILITIES 


On-Line  Help 

Allows  you  to  easily  add  help  windows  to  your 
programs  Contains  BOTH  memory  resident 
(pop-up)  and  CALLable  help  facilities.  You  have 
complete  control  over  the  help  window  content, 
size,  color  & location.  Your  original  screen  is  au- 
tomatically restored  Call  or  write  tor  more  into. 
S149.  DemoSIO  apply  toward  purchase. 
Opt-Tech  Data  Processing 
PO  Box  678 
Zephyr  Cove,  NV  89448 
(702)588-3737 

LIMSIM 

Expanded  Memory  Simulator  tor  the  266&386 
machines.  Use  the  extended  memory  you  al- 
ready have  as  Lotus  style  Expanded  Memory.  PC 
Magazine  (March  31. 1987)  says  'Easy  to  use 
and  well  documented  * S65  ($95  with  assem- 
bler source)  plus  S5  s/h.  30  day  money  back 
guarantee  Visa/MC  accepted 
Larson  Computing 
1556  Halford  Ave,  #142 
Santa  Clara,  CA  95051 
(408)737-0627 


Run  your  software 
worry  free  with- 
out hardware 
locks  or  key  cards. 


Auto  SAFE  (or  AutoCad  $99 

KeySAFE  for  CADKey  $99 

VancSAFE  tor  CADVance  $99 

NetSAFE  for  Novell  v2.0a  $99 

PSAFE  lor  P-CAD  $99 

PdSAFE  for  Personal 
Designer  $99 

RoboSAFE lor  RoboCAD 
and  RoboSOUO  $99 

EESAFE  lor  EE  Designer  $99 


Call  lor  other 
product  availability. 


Nasdec 


(Manitoba)  Inc. 

P O Box  72 
Transcona.  MB. 
Canada  R2C  2Z5 
(204)  663-1023 


Hard  Disk 
Partitioning  ^ 
Software 

Breaks  the 
32  MB  Barrier... 

EFFORTLESSLY! 


$79 


For  PC-ATs.  XTs,  and  compatibles. 

Creates  multiple  DOS  partitions, 
up  to  2,048  MB  each. 

Supports  ST412,  RLL,  ESDI  and 
SCSI  controllers. 

"SpeedStor  software  makes  Installation  simple  and 
palnless...lts  user  Interface  Is  a Joy  to  work  with. " -PC  uteek 

Recommended  and  used  by  major  disk  drive, 
controller,  LAN  and  PC  manufacturers. 

The  Industry  standard:  over  100,000  units  sold. 


#- 


Now  Includes  SpcedCachc  caching  soft- 
wara  and  Disk  Drive  diegnostics  ....FHBB 


STORAGE 

DIMENSIONS 


|4a8|39S-Z688 

981  University  Ave 
Ttte  Experts  In  High  Capacity  PC  Storage  Los  Gatos.  CA  95030 

CmCLE  760  ON  READER  SERVICE  CARD 


FOR  DOS  PARTITIONS  UP  TO  A GIGABYTE 


W 


You  can  put  your  entire  hard  disk,  or  two,  in  one  bootable 
partition,  or  you  can  create  up  to  twenty-three  partitions  which 
DOS  sees  as  separate  drives. 

Vfeature  Deluxe  lets  you  use  the  big  drives  you  thought  your 
system  couldn't  support.  You  aren't  bound  by  the  AT  Drive 
Types  or  by  the  XT  10-megabyte  limit— you  can  use  any  phys- 
ically-compatibie  drive,  without  hardware  modifications. 
Vfeature  Deluxe  is  smart  software.  It  runs  under  DOS  with  AT. 
XT.  and  compatible  hard  disk  controllers,  including  RLL.  ESDI, 
and  SCSI  controllers.  It  comes  with  everything  you  need  to 
install  it— a physical  formatter  with  bad  track  mapping,  a high- 
level  format,  a thorough  manual,  good  Tech  Support  when  you 
need  it— and  extras,  like  cluster  size  control  for  each  partition 
(bet  you  thought  that  was  another  DOS  limit),  and  passwords  to 
lock  your  keyboard,  your  disk,  and  your  system. 

See  your  dealer  or  call  us  for  informalion  about  this  and  other 
smart  software. 

BEAT  THE  LIMITS! 

GOLDEN  BOW  SYSTEMS 
$120 


$3  shipping/ 
handling 
California  orders 
add  69^ 


2870  Fifth  Ave  . Suite  201 
SanOiego.CA92t03 

619/298-9349 


SELECT:  Aatomenu" 

Create  one  menu  ^stem  to  run  all 
your  programs,  batch  flies  and  DOS 
commands.  "Insulates"  novices; 
many  options  (Or  power  users.  On- 
screen help,  password  protection, 
user-defined  prompts.  Written  in 
assembler  16K  size.  Over  lOK  satis- 
fied users.  Money  back  guarantee. 


$S0.  checks/VISA/MG.  Call  or  write 
for  brochure. 

MAGEE  ENTERPRISES 

6S77  RMcrWM  MduatnW  aoiM««rO 
Nofcrass  Gao^  300e?-379e  USA 
404-446-6611 
Com0uS*^  70167  2200 
FAX  404  44A  7434  Bw»Mn  Bowfl  404-446-6660 
C«oyngni  1967  MagM  Emafpnm 
Aulominu  - • a vaoamaFk  ol  lAagat  Emarpnaai 
CIRCLE  762  ON  READER  SERVICE  CARD 


SPRINTER  PRINTER  CONTROL 

Unlock  your  IBM/EPSOM  printers  capabilities' 
Access  all  Fonts,  nxxles.  vertical  and  horizontal 
tabs,  line  spacing— everything  your  printer  CAN 
do— from  a simple  menu.  Full  documentation 
30  day  money  back  guarantee-^  *■  ‘ Free  Ram 
Disk  if  you  order  from  ad.  $69  post  paid. 

LFS  SOFTWARE  DESIGN 
P.O.BOX  23595 
DETROIT,  Ml  48223 
(313)537-4445 

PRINT  SPOOLER  TO  DISK 

Memory  resident  print  spooler  pgm  that  spools 
to  disk  instead  of  to  memory.  Futures  include. 

• No  loss  of  data  • Works  w/existing  software 

• Virtually  unlimited  amnt  of  spooled  data  • Pop- 
up menu  from  which  you  can:  disply  data:  -Start/ 
stop  spooling  and/or  printing;  and  reposition 
printing:  $34  (free  demo  avail.) 

Budget  Software  Company 

PO.  Box  12282 12162  E Mississippi  Ave 

Aurora,  CO  80012-34 

303-695-9095 


SPEED  DISK  I/O  THROUGHPUT 

QUICKCACHE— Intelligent  disk  I/O  manage- 
ment subsystem  tor  PC/MS-OOS  2.w  & 3.xx 
Capable  ol  making  programs  run  up  to  14  limes 
faster  All  parameters  dynamically  alterable  UM 
memory  supported.  40  KB  min.  required  $49  96 
• $5  s&h  VISA/MC.  30-day  guarantee. 

PR.  6LASSEL  AND  ASSOCIATES.  INC. 

30255  Fir  Trail 

Stacy.  Minnesota  55079 

(612)462-1337 

DIRECTORY  UTILITIES 

MOVER  - Moves  file  entrY(s)  from  one  directory 
to  another  DIRT  - Directory  Totals,  Similar  to  DOS 
DIR  but  lists  (all)  files  plus  actual  file  sizes  n both 
bytes  and  clusters,  all  attribute  flags  and  actual 
file  siK  totals.  Requires  MS  DOS  Ver  2 or  3 - Runs 
on  H/ZlOO  or  any  PC  compatible  Media  - 5V*’ 
disk  40tk  DS  Both  for  $19.95  - Check  or  Money 
Order  Pa  Residents  Add  6%  Sales  Tax 
H&T  Software  Associates 
PO  80x17417 
Pigh.  Pa  15235 
(412)372-6527 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AO  CALL  212  503-SI  IS  . 


UTILITIES 


N. 


Ifree  space  on 

FULL  DISKS  WITH , 

1^1 


’ The  Aulgmalic 
I File  Compressor 

I Get  megabytes  of  extra  disk  space 

I without  ttie  expense  or  effort  of 
installing  a new  bard  disk 

I Squish  even  lets  other  software 
(dBASE  III.  R:base.  etc.}  read  or 

(update  compressed  files  wft/fe  they 
stay  compacted  on  disk. . . without 

I any  software  changes!  That's  right, 
without  expanding  one  byte  on  disk! 

I A must  for  databases . . . compress 
them  up  to  90%lil  Reduce  text  files. 

I spreadsheets,  etc.  up  to  60%. 

"Ideal  for  large  data  files  " 

PC  Magazine  2/24/B7 
I " You  owe  it  to  yourself . . check  this 
loneout  NYPC  Newsletter  Feb  8? 

I PC/XT/AT*(X)S  2.0  & up*40K  resident 
I Order  today!  Just  S79  $5  S/H. 


SunOog  Software 
Corporation 
(718)  855-9141 
264  Court  St.  Brooklyn.  NY  11231 

CIRCLE  703  ON  READER  SERVICE  CARD 


in 


Ammunition  to  conquer 
your  biggest  problems! 


• The  VIrtuel  Expended  Memory  Maneger 
provides  your  EMS  applicetions  wlih  up  to 
etghi  megabytes  ol  expaixJed  metrtory 

• It  turns  PC/AT  extended  menory  into 
expanded  memory 

e It  turns  hard  disk  storage  into  expanded 
memory 

• It's  compatible  wkh  most  EMS  appicaiions, 
indudir>g  t -S-S.  Symphony,  and  Reflex 

e Orwysflg.ss  SO-Oay  monay-baek  guaraniet 


Fen's  SoRwsra 
P O Box  396 
Manhattan.  KS  6650? 
(913)  S37-3897 


V-emm' 


CIRCLE  764  ON  READER  SERVICE  CARO 


***  IBM  Uses  CP/M  A Apple*** 

'The  best’,  'strongly  recommended"  • PC  mag. 

• Uniform  copies  fil^.  reads  & writes 
directly  to  200  CP/M  disk  formats  on  the 
PC.XT,AT-by  Micro  Solutions.  $59.95  $3  S/H. 

• Mat^Point  1/2  card  transfers  Apple  (X)S. 
SOS  tP/Marn)  ProDOS  liles  to  IBM  PC.XT,AT  - 
$185+$3  S/H  (includes  FREE  Uniform!). 

Blue  Heron 
1106  S.  Second  St 
OeKalb.  Illinois  601 15 
(815)758*2355 


•BOOST  YOUR  PRODUCTIVITY  WITH  A BUNDLE  OF 

FAST,  POWERFUL 

SCREEN  AND  KEYBOARD  UTILITIES!*' 


• Speed  up  screen  writing  2-6  limes' 

• Add  Zip  Id  cursor  keys  2-5  times! 

• Gel  back  up  to  600  scrolled  pages' 

• Save  valuable  scrolled  into  to  disk 

• Free  your  eyes  from  scroll  blinking 
'A  line  enhancement  to  any  IBM  system  ■ 


>Gei  43  line  EGA  support 
■Extend  your  ANSI  SYS  to  VTlOO 
■Over  60  useful  options' 

■Works  well  w/ihousands  of  programs 
■Used  by  thousands  since  1984' 

-PC  Tech  Journal  Jan  87  pg  180 


The  implementation  of  all  the  services  provided  are  at  least  as  good  ir 
Fansi-Console  as  in  any  competitor’  —Capital  PC  Monitor  May  66  pg  25. 

"Another  of  those  unheralded  gems  I would  not  wish  to  live  without 
"Clear,  readable,  highly  professional  manual,  excellently  typeset" 

—Computing  Canada  Feb  5.  67  pg  25 

fANSI-CONSOLE'^ 

The  Integrated  Console  UiUity'^^ 

Pay  Less  and  Get  More!  Only  $75!  (plus  $4  s/h  in  46  states] 
4(X}p  Manual  (w/slip  case)  & 2 Copyable  Disks 
With  No  Risk.  60  Day  Money-Back  Satisfaction  Guarantee 

CALL  (313)  994-3259  NOW  TO  ORDER  (Visa/MC/AmEx) 

HKftSK\  MK'RO  CONSUl.TINXi.  INC..  Box  8276.  Ann  Arbor.  Ml  48107 
CIRCLE  765  ON  READER  SERVICE  CARD  To  Get  FREE  Brochure  w/Reprinis 


COPY 

AT  TO  A PC 


Allows  copying  of  IBM  AT  files  tor  use  on 
IBM  PCs.  )us.  and  compatibles  with  no 
hardware  or  software  modifications  A 
360K  fiop^  drive  is  not  required. 
"CPYAT2PC''  may  reside  on  your  IBM 
AT  hard  disk  and  copies  1 file  or  entire 
subdirectories  m 1 step  Price  $79.  ■ 
S4sh 

MICROBRIDGE  COMPUTERS 
INTERNATIONAL.  INC. 

655  Sky  Way  - Suite  125 
San  Carlos.  CA  94070 
1-600-621 -0851  Ext.  777  AjK 
(CA)  415-593-8777  JSL 

(NY)  212-334-1658 
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WORD 

PROCESSING 


STOPIPC  MANAGER  STOPI 

Do  you  know  whal  your  PC’s  are  really  doing? 
With  Logit!  on  your  PC's,  you  can  have  a min- 
ute-by  minute  report  ol  what  each  PC  is  doing, 
and  who  is  using  it.  When  management  asks. 
'Do  we  really  need  more  PC  s?"  show  them  the 
L0GIT.LOG  report  (bmary  file)  of  each  comput- 
er's activity.  RAM  resxJent  (10k).  $39.95  + ship. 
Co.  PO.,  CHK,  MO.  Visa.  MC. 

Lof^lt! 

Univ  of  Wisconsin  Software  Development  & 
Distribution  Center.  1025  West  Johnson  St . 
Madison.  Wl  53706 
••608-263-9484- 


World's  Bilingual  Word 

DuangJan.  billing  word  processor  for  English  and 
one  of  these;  Armenian,  Euro/Latin.  Greek.  Hmdi, 
Khmer,  Lao,  Puniabi.  Russian,  Tamil.  Thai, 
Viet . . , or  create  your  own  language  with  lont 
editor.  For  IBM  compatibles  with  graphics  & dot 
matrix  printer  $59^$4s/h  m US  and  Can.  (For- 
eign $10  s/h). 

MEGACHOMP  COMPANY 
3524  Cottman  Ave 
Philadelphia.  PA  19149-1606.  USA. 
215-331-2748/8138 

PC-WRITE  SHAREWARE  VER.  2.7 

Fast,  powerful  word  processor/text  editor  lor 
IBM/PC/XT/AT  Spelling  checker,  screen  clip, 
mailmerge.  split  screen.  ASCII  files,  macros. 
Supports  proportional  printing,  laserJeU.  and 
over  300  printers.  $16  for  all  software,  tutorial/ 
guide  on  diskette.  OK  to  copy  Register  for  man- 
ual/supporl  $89  Full  90-day  guarantee. 
QuickC 

219  First  N.  #22C 
Seattle,  WA  96109 
(206)  282-0452  Visa/MC 


WORD 

PROCESSING 

PC  EDITOR’S  CHOICE! 

Writers,  lawyers,  researchers:  organize  free  form 
text  by  subjects— easily!— with  SQUARE- 
NOTE"*  Make  any  number  of  notes,  up  to  10 
pages  & 100  subjects  each,  select  by  subjects, 
browse  them  on  the  screen,  send  them  to  your 
pnnter  or  word  processor.  Import  text,  loo!  Many 
handy  features.  Online  help,  tutorial  & full  man- 
ual. Not  copy  protected  $69  t S5  s/h.  Check/ 
VlSA/MC  Full-featured  demo  $6,  credited  to- 
ward purchase 

, SaUAPENOTE-:L 


The  Idea  Librarian 

UmonSquareware 

265  Washington  St  /PO  Box  226 

Somerville.  MA  02143 

(617)  623-3023/800-334-0854  Ext.  583 


THE  WORD  PROCESSOR 
FOR  GLOBAL  COMMUNICATION 

SimJtaneously  edit  mitiple  languages  on 
one  ine  English,  Creek,  FreiKh.  German, 
Spanish.  Hebrew,  Itakan . Russian,  Arabic 
Scientific  A Graphics  Ideal  for  legal  of- 
fices, err^hassies,  trxit'ralionjf  business, 
scientists  A engineers  Offers  maknerge , 
document  compar'son,  math  formulas, 
camera  ready  typesetting  etc  Only  S399 
Dealer  Inquiries  Weftomed. 

Apollon  £ng/rieer/ng./nc. 

P 0 Box  807  Columbia . MD  21044 
(1-800  ) 822-3327,  (301)  S96-0146 
anCLE  767  ON  READER  SERVICE  CARD 


Graphics  and  text  integration 

Capture  graphics  a text  screen  images  and  in- 
tegrate with  documents  Ideal  for  anyone  who 
needs  to  integrate  spreadsheet  or  graphics 
screens  into  word  processing  or  text  docu- 
ments Also  features  transfer  of  date  between 
programs,  screen  cut  and  paste,  keyboard  ma- 
cros. priming  support,  easy-ICF-use  interface,  on- 
line help.  etc.  Introductory  price  of  $29.95  * $4 
s/h,  CA  -f  7%  ST  For  more  inlormation  about 
this  unique  program  please  call  or  write  us. 
LIBRA  COMPUTING  SYSTEMS.  Inc. 

105  Serra  Way.  Suite  443 
Milpitas.  CA  95035 
(408)946-6296 


TYPO  GUARDIAN  ANGEL  $39.95 

The  intelligem  typing  assistant  that  loads  any 
word  processor  lor  you:  magcally  catches  ty- 
pos on  the  fly:  consults  73,000  word  dict/spell- 
ing  rules:  popHjp  •cloast-words"  scrol  w/word 
insertion:  automaticalty  learns  new  words:  in- 
creases keyboard  speed.  An  absolute  gem  at 
$39.95.  don't  leave  DOS  without  her! 

General  Knowledge  IfK 
388  Ridgefield  Road 
Wilton,  CT  06897 
Call  (203)  762-2225  to  order 
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CLASSIFIED 


WORD  PROCESSING 


ACCESSORIES 


BAR  CODING 


IGA 

lAR' 

KE 

RE^ 


■ Inetant  bo  Ovm.  mcwe.  delete 

■ AutorT«cccent0mg.spaong.cleani4) 

■ 9fr(M  tne  &9m.  erase 

■ Menus,  help  screens,  bxonei 

■ 3&d^  money-back  guarantee 


Make  dwts  your  way  Chart  6 always 
on  screen  You  have  total  control  of 
appearance 


tan  ISM  PC/XT/AT"  and  axrpaUiM  2S6K 
RAM  monochrome  or  cap- 
Pfieurs-.  Oot  meirii.  cneracter  mer 
Can’oeU*  iiW  Sdewiaim- 


TBtnnc' 

□RGAMZATION 
CHART  MAKER 


CIRCLE  76S  ON 


$49.95 

Eras  shaping* 

KD  Systamc.  me 
PO  Boi3476 
nterURreo*.  IL  60065 
DER  SERVICE  CARO 


INDEX  YOUR  TEXT  FILE 

Need  an  index  (or  t(>e  back  of  a report,  book, 
manual,  or  tbesis?  PROINOEX  takes  any  word 
processed  document  and  reference  creates  an 
index  Selectable  page/line  references  ease 
sensitivity  interactive/patch  handles  ASCII. 
WordStar  & 6 bit  data  S89  95  includes  disk 
manual  & shipping.  V1SA/MC. 

Eltring  Consulting.  Inc. 

4N899  West  Mary  Drive 
St.Chartes.  tlhrxks  60174 
312-377-3520 


CompareRlte"  FOR  $129.95 

SAVE  HOURS.  See  every  change  at  a glance! 
CompareRlte  compares  two  documents,  irn 
stanlly  highlighting  the  diflerences  between  them 
in  a third  draft  Great  for  contracts,  proposals, 
articles,  reports,  source  code ...  You  seleci  ap- 
pearance ot  added  and  deleted  text.  For  major 
Word  Processors  Pat^t  pending.  Introductory 
price  ol$129.95^S/H, 

JURISoft  Inc. 

763  Massachusetts  Ave. 

Cambridge.  Ma  02138 
800-262-5656/ext.  9 


MISCELLANEOUS  ACCESSORIES 


• 100%  Cotton  Canvas 

• Static-Free/Dreothoble 

• Beige  with  Grey  Trim 
e Embroidered  Emblem 

For  IBM.  PC.  PC-AT,  Compaq.  AT&T 
Leoding  Edge  ”0.”  Epson  Equity 
Printers:  OKIDAW.  EPSON.  IBM.  NEC. 

Contemporary  ComputerWeor 

1320-36tn  Avenue 
Son  Froncisco.  CA  94122 

rSOO)  826-5761 

DealersFleose  inquire  CA:  (415)  759-1466 
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BAR  CODING 


BAR  CODES 
MADE  EASY 


PERCON'  E-2-READER  ^ 

FAST  • ACCURATE  • RUGGED 


NO  SOFTWARE  CHANGES  wiffi  PO 
XT/AT  ATST  bXOnXO.  WeVdeo  90Sr 
9S5.  Kmron  Kl  lIPC.  UVe  PCTfrm.  Tele- 
Video  PCSI  & DEC  VT220  keyOOWi 
MiAKfter  RS  232  rxerfaces 

• Immedece  sn<3mert 

• Free  pnone  si^iport 

• lytat  wjrrxvy 

• Bar  code  pnneing  ioftware 
avafacw 

Details  Of  Questions^  Cal  us. 

(503)  344-1189 

i'.  ‘ W IlmAmv  eugimv  Oe9M(U 
A lEAOOl  M ewA  COM  IKAOCa  CNGMHmNC 


PERCON* 


FABRIC  DUST  COVERS 

Elegant  — Affordable  — Durable 
Our  5th  Year 

Protecting  Computera  and  Peripherals 
Best  Quality  • American  Made:  Buy  with  Confidence* 

Best  Selection  - Six  Colors;  Covers  to  Fit  Over 
1500  Makes  & Models 
Best  Service  - Toll  FREE;  MC/Visa:  FAST 
Best  Value  - Lowest  Prices  and  We  Pay  Shipping. 

FREE  Valuable  Bonus  with  Purchase. 

Best  Choice  - Expertly  piped  in  eontraating  color. 

Monogram.  Screening  and  Cuatom  work  available. 

PLUS  OUR  EXCLUSIVE  BONUS  GRAB  BAG 
Choose  a Valuable  FREE  GIFT  when  you  Buy* 

CALL  Oft  WftiTE  TODAY 
COVERS  UNLIMITED 
P.O.  BOX  361076 
GERMANTOWN.  TN  38183-1076 
Order  TOLL  FREE  (800)  621-7709  (901 ) 754-4465 

•Limitation  Applies CIRCLE  76«  ON  READER  SERVICE  CARD 


Compulogs  Dust  Covers 

The  ultimate  in  dust  protection.  Available  in  natural 
canvas/brown  trim  or  new  designer  gray/black  trim  (add 
$2/cover).  Our  covers  are  far  superior  to  vinyl! 

COMPARE  OUR  PRICES! 


Apple  2a  M0N/CPU'KB024  9S  Tandy  1200  MONICPU  24  95  IBM  PC  Mnnitor  1595 

Apple  2c  MON/CPUIKBO  19  95  Tandy  1000/I200K90  13  95  60  COL  Printer  r&pncilyl  15  95 

Mc1nMhCPUIKBOrMouM2e  95  IBM  PC  MON/CPU  24  95  132  COL  P»nier(»pec<ly)'7  95 

Tandy  1000  MONX3>U  24  95  IBM  PC  Keytward  I3  95  ATT6300  MonoM01WCPU22  95 

-OVER  400  OTHER  MODELS  AVAILABLE  1-800-227-TOGS 
COmpuTO^*  PO  Box  2493  Naperville.  IL  60566*(312)  961-2958 
ViSAAiC  Accepted  Include  $2  (X)  Stipprng  CUSTOM  EMBROIDERY  SHOWN  AVAILABLE 

CIRCLE  770  ON  READER  SERVICE  CARD 


TO  PLACE  YOUR  AI)  IN 
PC  Magazine  Cla.s.sified  Marketplace 
Call  (212)  503-5115 


• Print  directly  from  your  • Easy  set-up 

own  programs  , programming  required 

• Code  39/UPC/2  of  5 • Superb  documentation 

Logmars 

Bear  Rock  Software  Company 

6069  Enterprise  Drive  • Placerville.  CA  95667  • (916)  622-4640 

CIRCLE  772  ON  READER  SERVICE  CARO 


BAR  CODE— LABEL  PRINTING 

THE  LABEL  MAKER  * ormis  bar  axles.  XR-A 
like  and  large  characters  from  data  entered  at 
keyboard  or  from  disk  files  Create  and  save 
unique  printing  formats  and  record  layouts  Per- 
forms record  add.  change,  delete,  sort  and  se- 
lect on  disk  Hies.  AI.  LABELMAKER"  prints  AlAG 
shipptng/parts  identification  labels  required  by 
Auto  Mftrs  Requires  IBM  PC  or  work-alike. 

TJ  SOFTWARE  INC 
PO  Box  2044 
Arlington  Heights.  IL  60006 
(312)364-1065 


$7  WHY  PAY  MORE  $55 

Bar  Code  Printing  Sottware  tor  PC.  XT.  AT  & 
Comp,  w/pnnlers  w/£pson-1BM  graphics  em- 
ulation Universal  Bar  C^  Generator  $45  (Works 
with  almost  any  program).  Test  disk  $7  SmaH 
labels  $15  Large  labels.  Logmars.  AlAG.  dBASE. 
& subr  lor  6a^.  Compilers.  WP.  Data  Mgnf . 
etc.  $25-S55  Bar  Code  Readers  from  $295 
GORDON  COMPANY 
20210  Laceyiand 
Katy.  Texas  77449 
713-578-5522 
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V. 


FOR  MORE  INFORMATION  OR  TO  PLACE  YOL  R AD  CALL  212  503-5115  . . . 


BAR  CODING 


BAR  CODE  & 
MAGNETIC  STRIPE 
READERS 
for  the  IBM  PC&AT 

Simple  & quick  Installation 
No  aaditional  software  or  port 
Metal  wand  & case 
Also  available: 

Bar  code  printing  software 
Magnetic  stripe  encoders 
Units  for  other  computers  & terminals 
GSA  approved 

TPS  ELECTRONICS 
4047  Transport  Street 
Palo  Alto,  CA  94303 
Telephone;  415-856-6833 

Telex:  (Graphnet)  371-9097  TPS  PLA 
FAX:  415-856-3843 
CIRCLE  773  ON  READER  SERVICE  CARD 


BUSINESS 

OPPORTUNITIES 

EARN  EXTRA  SSSS  AT  HOME 

Receive  needed  exposure  lo  earn  extra  income 
by  listing  your  experience,  goals  and  equip* 
menl.  Our  database  provides  low  cost/risk  ap- 
proach (0  introduce  home  programmers  and 
companies  needing  programming  help.  Send 
novr  for  complete  info  package  and  application. 
Only  cost  is  a low.  one-time  application  fee 
HOME  PROGRAMMERS,  INC. 

RO.  BOX243-N16 
EISegunc)o.CA9024M243 


CATALOGUES 


PCjr 

Expansion  Products 


Possibly  the  largest  selection 
of  PCjr  products  in  the 
country.  Wc  don't  Just  sell 
PCjr  products,  wc  design  them. 
•Speed  Up  Pr»KJucts 

• Pseudo  DMA  Cartridge-* 

•Seeiind  Floppy  Di>k  Driies 

• 1*<!  Dot.  Drives 
•PCjr  Oplieal  .Miec 

• Monilor  Adapters  tor  PC  s 
•Parallel  Primer  Pt>rts 

• Full  Si/e  Keyboards 
•Speech  Aliachments 
•Joysticks.  Cables,  & Adaptors 

Call  or  write  to  receive  our  free 
32-pagc  catalog  of  PCjr  Add-On 
prtsducts.  For  even  faster  results, 
circle  our  reader  service  number. 
PC  Enterprises 
"7Tie  jrProducts  Group” 

Box  292,  Belmar.  NJ  07719 
(201)  280-0025  (800)  922-PCJR 
CIRCLE  774  ON  READER  SERVICE  CARO 


COMPUTER  DATA 

INSURANCE  CONVERSION 


DATA  SECURITY  INSURANCE 

The  ‘all  risk"  Personal  Computer  Policy  from  DSI 
includes  essential  coverages  not  available  with 
other  policies;  prolection  against  loss  of  data 
(even  Irom  accidental  erasure),  loss  of  custom 
programs,  and  fraud  Especially  intended  tor 
business  computers.  Coverage  can  be  bound  by 
telephone,  9 lo  4 Mountain  Time. 

DATA  SECURITY  INSURANCE 
4800  Riverbend  Road.  PO  Box  9003 
Boulder,  CO  80301 
(303)442-0900,(800)822-0901 

SAFEWARE 

Insure  your  computer.  Saleware  provides  lull  re- 
placement ol  hardware,  media,  and  purchased 
software.  As  little  as  $39  a year  provides  com- 
prehensive coverage  With  our  blanket  cov- 
erage. no  lists  of  equipment  are  needed.  One 
phone  call  does  it  all'  Call  Sam  to  10pm  EST 
(Sat  9 to  5). 

SAFEWARE,  THE  INSURANCE  AGENCY  INC. 
2929  N High  Street,  P.O.Box  02211 
Columbus,  OH  43202 

(614)  262-0559  (OH),  (800)  848-3469  (NAT) 


COMPUTER 

SERVICES 


FLAT  RATE  REPAIR  PRICING 

IBM  PC/XT/AT  system  board  $65/$70/$l35 


PBM  PC/XT  Keyboards  $45 

Hercules  adapter  boards  $45 

AST  multifunction  boards  $45 

IBM  diskette  drive  adapter  $35 

Compaq  Portable  power  supply  $75 


3-5  Days  turn  around.  Call  tor  complete  list 
PC  Repair  Inc. 

678  East  Broadway 
Haverhill.  Ma  01830 
617-372-6545 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  . . . 


AMERICA’S 


DATA 


FACIUTY 


1000  lormats  tape  disk  wordprocessors 
malhng  lists  oplical  sunning 
and  custom  nlermaning 

Data  Conversion 
Laboratory 

^55  Fresh  Meadow  Lj  Fresh  Meadows  NY  11365 

(718)  886-8600 

CtRCLE  77S  ON  READER  SERVICE  CARD 


DISK  CONVERSION 

We  are  the  oldest  and  most  versatile  conversion 
company  in  the  country.  We  ll  electronically 
convert  disks,  tapes,  or  mag  cards  lo  your  PC  or 
word  processor  Over  20  billion  characters  con- 
verted since  1979  Optical  scanning  available 
We  provide  the  excellence  yOL  expect.  Text  ac- 
curacy guaranteed  for  disk  conversions 
TEXT  SCIENCES  CORPORATION 
5430  San  Fernando  Rd. 

Glendale,  CA  91203 
(818)247-0792 

ON  WORD 

Can  read  any  document  to  disk. 

Fast,  accurate  optical  scanning 

• 10.000  + type  fonts 

• typeset  or  typewritten 

• font  size— 6 pts  to  28  pts 

• to  all  word  processors 

• volume  discounts 

• systems  and  services 

• call  for  prices 

ON  WORD  DEVELOPMENT 
2434  Main  St. 

Santa  Monica,  CA  90405 
(213)399-7733 

OPTICAL  SCANNING/DISK/TAPE 

• 25(  per  page  written  text  scanning  to  disk 
in  WPF,0W3.  WDS.  ASCII  + more, 

• Scan  Typset  text-call-low  rales 

• Disk  Conversions  from  XEROX,  EXXON.  MA- 
CINTOSH + 1.000  othertormats  (bi-directional) 

• Tape  conversions  (800, 1600.  ^00. 6250  BPI) 

• Quick  Ujmaround— Quality  Guaranteed. 

Isl  RUN  Computer  Services 

59  Acorn  Ponds  Drive 
North  Hills,  NY  11576 
212-432-5252/516-627-1493 


Miscellaneous/Digitizers 

begins  on  the 
following  page 
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DIGITIZERS 


HAL  Systems 

VIDBO  IMAGt  PROCKSSING 

TUm  a PC/AT/XT  into  a Vfd«o 
Capture  SyztemI  Integrate  Video 
technology  with  IBM  computers. 

• m>RE  VIDEO  PICTURES 
ON  DISK 

• CAPTURE  and  PRINT  REAL- 
WORLD  IMAGES 

• Our  CUSTOM  Applications 
Include: 

— * Video  Data  Bases 

— Desk-Top  Publishing 

— PC  Based  Video 
Telephones 

— Color/BftW  T-Shirt 
Systems 

• Products  from  CORE 
ANALYTIC  Include: 

— VISIONBASE'  for 
Criminal  Justice.  Real 
Estate.  Personnel. 

Product  Catalogs  . . S 595.00 

— Custom  VISIONBASE  . . call 

— Video  Toolhlt  for 
DBase  III+.  Lotus  1-2-3. 

etc from  S12S.00 

• DIGITIZERS  (ComputerEyes. 

CHORUS,  etc.  Color  and 
BBWJ  from  S229.00 

• Video  Printers  (Mitsubishi. 

Hitachi.  etc.| call 

• High  Resolution 

Cameras from  $199.00 

J 


HAL  Systems 

Image  Processing  Speclalins 
674  Route  202-206  N 
Bridgewater.  NJ  08807 

1-B00-XI7-01SS 

fin  NJ  201-218-1818) 
201-469-0049 
(24  Hr.  BBS/Modem| 


aRCLE  77«  ON  READER  SERVICE  CARD 


DISK  CONVERSION 


DISKI 
CONVERSION 

We  can  rtad  trorn  and  write  to  virtually  any 
system  including  typesetters.  We  can  also 
format  disks  tor  many  systems.  You  can 
upgrade  your  system  without  loosing  any 
data  from  your  old  systein . Please  aikiw  five 
woricing  days  tor  processing.  Quantity 
discounts  available. 

2244  N W 21  Tr.  Miami  a 33142 

(305)  633-5241 
BiriRy  Graphics 

CIRCLE  777  ON  READER  SERVICE  CARD 


DISK  CONVERSION 


DISK  CONVERSION 

Why  pay  for  costly  manual  data  re-entry?  Let  us 
convert  it  FAST  & ECONOMICALLY 

• Formats  include:  Wang,  Xerox,  Lanier.  CPT, 
TRS80.  Apple,  Macintosh,  OW,  0W3,  Multi- 
mate, Wordstar  & more. 

• Typesetting;  Quadex.  Magna,  CRTronics.  MCS, 
Linolerm.  Editwriter.  Comp/Set-Edil 

EGK  Conversions 
2005  Palmer  Avenue 
Larchmont.  NY  10538 
212-409-6446/914-834-6393 

DISK/DISK  OR  TAPE/DISK 

Conversions  - Automatically.  Bought  a new 
computer?  Conv^t  your  data  in  iust  1-2  days. 
SAVE  TIME-SAVE  MONEY!  DISK/DISK  or  TAPE/ 
DISK  Conversions  start  as  low  as  $14  tor  IBM, 
CP/M,  MS-DOS.  UNIXV,  XENIX  & most  other 
systems.  (Apple,  Macintosh,  Commodore  con- 
versions start  at  $25)  Call  or  write  to; 

CREATIVE  DATA  SERVICES 
1210W.  Latimer  Ave. 

Campbell.  CA  95008 
408-866-6080 


CHANGING  WORD  PROCESSORS? 

Media  iransler  to  or  Irom: 

IBM/XEROX,  DEC,  WANG, 

LANIER.  CPT.  CT,  MICOM,  NBI. 

WORDSTAR,  WORDPERFECT.  0W3. 
MULTIMATE,  SAMNA.  MASH.  DCA. 
TAPE-DISK 
Free  lest  conversion: 

CONVERSION  SPECIALISTS 
531  Mam  St..  Sutie  835 
El  Segundo.CA  92045 
(213)545-65514(213)322-6319 

DISK  & TAPE  CONV.  from  SS/disk 

4 Dedicated  Word  Processors  • PC's  - 
Mainframes. 

• 3Mi'  • 5'/i*  • 8"  diskettes. 

4 9 track  tape  conversion  $25  per  Megabyte. 
4 OCR  Scanning  • .50(  per  page. 

4 Disk  Duplication. 

• FREE  Diskettes  with  pre-paid  orders 

• Quantity  Discounts. 

• National  pick  up  & delivery  available. 
OFFICE  AUTOMATION  SERVICES 
Sacramento.  CA  95827 
916-362-6248 


TAPE  TO  DISK  CONVERSIONS 

Conversion  services  to  or  from  over  800  com- 
puter systems; 

—Magtapes 
—Microcomputers 
—Mini  Computers 
—Word  Processors 
—Typesetters 

Our  conversion  capabilities  surpass  most  in  the 
industry. 

PIVAR  COMPUTING  SERVICES.  INC. 

165  Arlington  Hgis.  Rd  #M 
Buffalo  Grove.  IL  60089 
(312)459-6010 


TAPE/DISK/MICROPICHE 
LASER  PRINTING/COLOR  SLIDES 

• Tape  to  & from  IBM  Diskettes 

• Tape  Duplication  (800, 1600. 6250  6PI) 

4 Tape  or  IBM  Diskettes  to; 

• Microfiche  (208 11714’  pages/fiche} 

• Laser  Printing  (32,000  pages/shift) 

• Merge/Purge/Sort  Large  Fites 

• Color  Slides  (11000X16000  pixels/trame) 


Call  Toil  Free  (800)  422-9622 
In  Oklahoma  (918)254-9622 
Technical  Programming  Services.  Inc. 
8506  East  61st  Street 
Tulsa,  OK  74133-1301 

DISKETTE  COPY 
SERVICE 


Ltmer  Duplication 
Ejfensewith  Our... 

Diskette 

Duplicator 

200  Copies  Per  Hour,  uitb  Ybur 
IBM  PC  XT.  AT.  or  Compatible. 

• DiskeCtc  .SerialiTallon 

• On  Scmn  Production 
SlaliMics 

• Mulilpte  FormaUi 
Supported 

M«TPI.96TP1.UMB 
AT.  and  $'/t"  Formais 
.Available 


50  Airport  Parkway,  Suite  64 
San  Jose.  CA  95110  4081990-4177 
CIRCLE  778  ON  READER  SERVICE  CARD 


DISKETTE  COPY 
SERVICE 


f^cop9Rra^ 

YOUR  SINGLE  SOURCE 
SUPPUERFOR... 

• DUPLICATION  SERVICES 

• CORPORATE  LABELING 

• PRODUCT  FULFILLMENT 

• WAREHOUSING 

• DISTRIBUTION  SERVICES 

PLEASE  CALL  TODAY: 

800-237-1130 
513-443-2100  in  Ohio 
COPVRIQKT^ 

P.0,  BOX  1005 
DAYTON.  OH  45401 

aRCLE  779  ON  READER  SERVICE  CARD 


SOFTWARE 

DUPLICATION 


• One  Stop  Shopping 

• Custom  Packaging  ' ~ 
•Copy  Protaclion 

• Technical  Support 

• Drop  Shipping 

• Feat  TUrn.Arrxjnd  , 

• Competitive  Pricing 


MlWreCTIMi  MMMnBD 

800-222-0490 

NJ  201-462-7628 


MEGASo/f 

RO.  Box  710 

V Freehold.  NJ  07728 


Echo  Data  Services, 
Lionville,  PA  19353 
800-533-4188  or 
215-363-2400  in  PA 
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MAGAZINE 


FOR  MORE  ISFORMAHOS  OR  TO  PLACE  YOL  R AO  CALL  212  50J-5//5  . . . 


EMPLOYMENT 

OPPORTUNITIES 


OUTSTANDING  SALES  REPS 

Needed  throughout  North  America  tor  leading 
multi-user/muth-taskmg  Medical/Dental  com- 
puter systems.  Hundreds  already  m use:  strong 
merchandising/sales  support  Excell»it  remu- 
neration. Applicants  must  be  experienced  m 
UNIX-based  medical/dentai  systems,  including 
insiailatMXi.  iramng  and  sales. 

ABEL  COMPUTERS  LTD 
P.O.  Box  4364,  Station  0 
Hamilton.  Ontario  L8V  4L8 
1-800-263-5104 


MAILING  LISTS 


FREE  CATALOG 

Over  2 million  names  on  75  owner/user  bsts;  IBM. 
Apple,  mmi  sites,  msellers.  stores.  VAR's,  chains, 
mail  order  dealers,  educational.  Unix.  Pascal. 
Cobot.  Lotus.  dBase,  modem,  investor,  publi- 
cations. clubs.  Call/Write  for  free  catalog  In- 
clude phone  & type  ot  business 
TARGETED  MARKETING  INC  -IrvBrechner 
BOX5125-P 
Ridgewood.  NJ  07451 
(201)445-7196 


SUPPLIES 


TO  PLACE  YOUR 
AD  IN 

PC  Magazine  Classified 
Marketplace 
Call  (212)503-5115 


LAN  PRINTER  CONTROL 

With  PRESET  For  Networks  each  user  deter- 
mines  the  printing  fonts  and  formats  he  will  use 
on  each  shared  printer  Now  you  can  end  print- 
ing conRicls  between  LAN  users  forever  on  all 
MS/PC-DOS  compatible  LANs  All  printing  fea- 
tures of  100*  printers  are  supported  by  menu 
$295  Cali  lor  more  information 
LASER  AGE  SOFTWARE 
1831  Prosser  Ave  Suite  204 
Los  Angeles.  CA  90025 
(213)470-1397 


DELUXE  PC  STATIONARY 

Letterheads  in  continuous  forms  w/invisible 
perforated  edges  plus  matching  window  or  reg- 
ular envelopes  in  watermarked  quality  Classic 
Laid  paper  Numerous  colors  of  ink  & paper 
available  utilizing  many  standard  formats  & 
typestyfes  or  supply  your  own.  all  at  very  low 
prices  & Iasi  delivery, 
call  800-624-2961,  (Tenn:  901-756-7010) 

For  free  samples,  prices  and  info . or  write 
PerFORMS  ^ess.  8456  Lotlen 
Cordova.  TN  38018 


For  Your  Home 
or  Office!! 


Acoustical  Enclosure 


- 85%  reduction  of  printer  noise 

- Designed  for  80  column  printers 

w Stylish,  lightweight  enclosure  with 
plexiglas®  window 

- Shipped  UPS  fully  assembled 

- Free  shipping  in  the  U.S.  $119.00 


Printer  Stand 

- Convenient,  space  saving  paper 
storage 

- Slotted  for  bottom  feed 

• Attractive  smoked  plexiglas* 

- Free  shipping  in  the  U.S. 

15”  for  80  column  width  $29.00 
24"  for  132  column  width  $39.00 

Toll  free  1'B00  B24-7868.  Operator  ii580 
24  hours  or  Call  (617)  425-2311 
Thermo- Fab  Corporation  mh 

Walker  Road,  Shirley,  MA  01464 


V. 


NETWORKING 


LASER  CARTRIDGE  RECHARGE! 

S$$  Save  a lot  of  riKiney  SSS  recharging  laser 
printer  loner  cartridges  lor  Hewlett  Packard 
Laseriels.  Canon,  Apple  LaserWriter.  Corona. 
QMS  Recharged  cartridges  are  reconditioned 
to  work  hte  new  but  last  20%  longer.  Money  back 
uncortditionally  guaranteed.  Send  $40  per  car- 
trdge  -f  $3  s/h.  Monthly  discounts. 

LASER  SYSTEMS 
7 North  Mam.  PO.  Box  407 
Kaysvrile.UT  84037 
(801)544-3090 


MULTI-USER  • MULTI-TASKING 


IMiulKliiyiriife  Advanced 425.00 

LANUnk  Starter  Kit  360.00 

ConnectCom  Remote/4 400.00 

PC-MOS/386  Single  User 150.00 

PC-MOS/386  Five  User 495.00 

WYSE  60  Terminal  with  AT  Keytxrard  , 500  00.  PC  EMUUnk 
1 50.00,  ConnectCom  RerTK)te/8 . . . 525.00.  PC-MOS/386 25  User 
800  00.  AT-GIZMO . . . 265.00.  LANUnk  Satellite  . 75.00 
SALES  AND  SUPPORT  (8  to  5 Mon.-Fri.) 

(800)  443-5806 

18131  823-5726 

6705  * 49th  Stfeot  Noflh 
riQnoa  Kosidenfs  ddd  5%  sdtss  tox  ...i.  ,,  n 

Shipped UPS~Cashof  Certified  Pinellas  Park.  FL  33565 

Check.  Shipping  and  HandUng 

» -w  CHICLE  7$1  OH  READER  SERVICE  CARO 


SOFTWARE  PACKAGING 
To  Meet  Your  Needs 


Glenco  Dcvetopment  Systems  offers  several  cfx>ices  tohelpyou 
with  your  software  packaging.  Our  produa  line  irKludes  cloth 
and  vinyl  binders/portfolios  for  your  users  manual  and  program 
diskette.  The  binders  can  be  saeened  with  your  compare  logo  to 
add  that  extra  personal  touch.  The  final  produa  is  an  organized, 
eye-catching  presentation  that  your  efforts  deserve. 

In  addition  to  packaging.  Glenm  Development  Systems  offers  a 
wide  varies  of  services,  including  finished  produa  assembly,  to 
help  get  your  software  products  to  market  Typesetting  of  manuals 
can  be  as  ea^  as  sending  an  ASCII  file.  Duplicatkxi  and  label 
affixing  as  well  as  produa  assembly/shrink  wrap  are  readily  avail- 
able. Please  consutt  us  with  your  specific  needs. 

3920  Ridge  Avenue 

ArfingtonHtS.,IL  60004 
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IBM  Corp. 

386 

650 

J&M3VVInch 

Internal  Disk  Drive 

J&M  Systems  Ltd. 

386 

637 

Lag-Link 

Traveling  Software 

Inc. 

406 

646 

Manzana  MDI3 

Manzana 

Micr(»ystems  Inc. 

388 

649 

ManzanaMDP3A 

Manzana 

Microsystems  Inc. 

388 

648 

Manzana  MOQA 

Manzana 

Microsystems  Inc. 

388 

647 

Manzana  MDQX 

Manzana 

Microsystems  Inc. 

388 

READER 

SERVICE 


NUMBER  PRODUCT 

COMPANY 

PAGE 

636 

Paranet 

Comtek  Datasystems 
Ltd. 

379 

635 

PC  Liaison 

Data  General  Corp. 

364 

534 

PC  Trans 

Prospect  Research 

Corp 

394 

645 

Tigerironics  853W 

Tigertronics  Inc 

396 

643 

Toshiba  Floppy  Link 

Toshiba  America 

Inc. 

400 

644 

Toshiba  ND354A 

Toshiba  America 

Inc. 

406 

642 

Zenith  5'/i-lnch 

Disk  Drive 

Zenith  Data  Systems 

408 

GRAPHICS 

432 

Atiasgraphics 

STSC  Inc. 

48 

593 

Datashow  System 

Eastman  Kodak  Co. 

348 

592 

Daws  Transview 

Health  Telematics 
Systems  Inc. 

347 

423 

Magna  Charter. 

Macomb  Computer 

48 

Version  1 .60 

Systems  Inc. 

437 

Mode-MGA 

T.B.S.P.  Inc. 

45 

442 

Mulb  Res  II 

STB  Systems  Inc 

44 

433 

ProSyncVGA 

Quadram  Corp. 

44 

435 

ZMM-1470-G 

Zemfh  Data  Systems 

45 

MONITORS 

434 

Zenith  ZCM-1490 

Zenith  Data  Systems 

45 

1 -2-3-ADD-INS 

695 

4- Word 

Turner  Hall 

Publishing 

304 

694 

InWord 

Funk  Software  Inc. 

307 

697 

Note-ll 

Turner  HaH 

Publishing 

306 

699 

1-2-3  Report  Writer 

Lotus  Development 
Corp. 

297 

698 

Quickcode  for  1-2-3 

Fox  & Geller  Inc. 

299 

5% 

SmartNotes 

Persoriics  Corp. 

317 

READER 

SBtVKE 


NUMBER  PRODUa 

COMPANY 

PAGE 

PRINTERS 

685 

AST  Turbo  Laser 

AST  Research  Inc. 

272 

684 

Genicom  5010 

Genicom  Corp 

274 

683 

Kyocera  F-2010 

Kyocera  Corp 

326 

662 

NEC  Siientwriter 

NEC  Information 

263 

LC-8S0 

Systems  inc. 

681 

QuadLaserl 

Quadram  Corp 

284 

SCANNERS 

444 

Kurzweil  Discover 

Kurzweil  Computer 

33 

System 

Products 

TRAINING 

426 

DS  Tutor 

Design  Software 

51 

428 

Salvaging  Damaged 
dBASE  Files 

Comtech  Publishing 

51 

UTILITIES 

680 

Clipper 

Nantucket  Inc. 

332 

679 

dBXL 

Wordtech  Systems  Inc. 

334 

422 

Eureka;  Trie  Solver 

Borland  International 

34 

5/8 

FoxBASE  Rus 

Fox  Software  Inc. 

338 

430 

Gtyphix 

SWFTE  Intemabonal 

Ltd. 

46 

677 

Quicksilver 

Wordtech  Systems 

Inc. 

340 

WORD  PROCESSING 

443 

MultiMate 

Advantage  II 

Ashton-Tate 

33 

421 

Note  Bene. 

Version  2 0 

Dragonfly  Software 

43 

662 

Reference  Set 

Reference  Software 

251 

427 

RightWriter 

RigritSott 

51 

661 

Turbo  Lightning 

Elortand 

International  Inc. 

252 

660 

Webster’s  New  World 

Simon  and  Schuster 

254 

On-Line  Thesaurus 

Inc. 

254 

659 

Whoops! 

Cornucopia  Software 

261 

658 

Word  Finder 

Microlytics  Inc 

262 

PRODUCTIVITY 

DEPARTMBIT 

PROGRAM  NAME/TIESCRIPTKm 

PAGE 

PC  Lab  Notes 

Programming  the  Microsoft  Mouse  driver;  a MOUSEKEY  utility  tor  programs. 

411 

Programming 

PAD  pops  up  within  applications  to  let  you  save  Five  pages  of  your  notes. 

433 

Spreadsheet  Clinic 

Inconsistency  in  1 -2-3's  and  Symphony's  @if  function  when  summing  reals. 

449 

Spreadsheet  Clinic 

Printing  drafts  of  SuperCalc  graphs  on  the  Epson  RX-100  in  single  density 

449 

Spreadsheet  Clinic 

DEBUG  patch  eliminates  keystroke  tor  entry  to  1-2-3,  Release  1A 

449 

Spreadsheet  Clinic 

Macros  lets  1-2-3  dates  appear  in  the  conventional  formal  format. 

450 

Spreadsheet  Clinic 
Spreadsheet  Clinic 
Connectivity  Clinic 


Using  conventions  that  may  be  confusing  to  some  readers  unless  exptained. 
Speeding  up  macros  by  using  {blank},  {branch},  jwindowsoff),  {panefoff}. 
Iomega's  Bemouilli  Box  on  a 3Com  Etherlink  running  Advanced  Netware^. 


Connectivity  Clinic 
Connectivi^  Clinic 
Connectivity  Clinic 


Difference  between  implicit  an  explicit  file  and  record  locking. 

Remote  and  Meridian’s  Carbon  Copy  II  let  user  dial  into  a 3Com  network 
Fiber-optc  cable  and  Raycom  s extenders  are  best  for  long  wiring  runs. 


Connectivity  Clinic  Originator  of  Hayes  Smartmodem  working  on  ISON  digital  telephone  device. 

Turbo  Power  User  Root  Demo  and  Function  ExpLnPower  find  integer  roots  of  real  numbers 

Turbo  Power  User Procedure  ResetRO  opens  read-only  Wes  for  Turbo  to  read. 


Turbo  Power  User 
Turbo  Power  User 
User-to-User 


Reboot  is  a Turbo  routine  that  can  end  a program  with  a froced  reboot 
VOLUME  reads  and  relabels  any  disk  used  with  DOS  2 .0  or  later 
MONCHECK.  BAS  detects  the  t^  of  video  adapter  being  used  in  your  PC . 


User-to-User 

User-to-User 

User-to-User 


Salvaging  warped  floppies  by  putting  the  electronic  media  in  new  jackets. 
Cutting  batch  file  execution  bme  by  using  redirection  instead  of  pipes. 
KEYPRESS  COM  makes  a fiexible  IFERRORLEVEL  batch  file  branching  utility 


User-to-User 
PC  Tutor 
PC  Tutor 


Using  pipes  in  commands  instead  of  batch  tile  redirecbon  Ui  save  space. 
NEWKEYS.COM  gives  DOS  access  to  the  IBM  enhanced  teyboard  is  new  codes. 
Upgrading  the  DOS  files  on  a 1 •2-3.  Release  lA.  syslem  disk  to  DOS  3.  t , 


450 

452 

455 


455 

455 

456 
456 
461 

463 

464 
464 
471 


471 

472 
474 


475 

479 

480 


Improbability  of  being  able  to  FORMAT  two  diskettes  simultaneously. 
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Coming  UP 

ALTERNATE  INPUT  DEVICES  Man 

does  not  compute  by  the  keyboard  alone, 
and  the  wide  variety  of  alternate  input  de- 
vices we've  assembled  proves  this  to  be 
true.  Light  pens,  mice,  tablets,  touch- 
screens, trackballs,  and  even  keyboards 
that  incorporate  tablets  or  trackballs  fall 
under  our  scrutiny  in  this  roundup  of  the 
many  input  options  available. 

DESKTOP  ORGANIZERS  Today's 
desktop  organizers  have  surmounted  the 
incompatibility  problems  that  plagued  ear- 
lier generations  and  are  now  more  sophisti- 
cated than  ever  before.  The  host  of  prod- 
ucts on  the  market  will  not  only  perform 
mathematical  calculations  and  dial  phone 
numbers,  they'll  also  act  as  file  managers, 
macro  generators,  and  micro-to-host  links. 
Even  better,  these  RAM-resident  utilities 
provide  easy  access  to  all  these  functions 
with  just  a few  keystrokes.  Merv  Adrian 
and  Tom  Badgett  review  1 4 of  these  space- 
saving utilities. 

AT  MULTIFUNCTION  BOARDS  If 

you're  looking  to  increase  the  power  and 
performance  of  your  AT,  you  should 
check  out  the  ten  multifunction  boards 
we’ve  gathered  for  this  review.  These  16- 
bit  boards  provide  the  extra  ports,  memo- 
ry, and  other  features  you  need  to  bring 
your  AT  up  to  speed. 

NEC  APC  IV  POWERMATE  1 AND  2 

These  two  latest  AT  compatibles  offer  the 
efficient,  high-quality  engineering  that  PC 
users  have  come  to  expect  of  products 
from  NEC. 

PICTURE  DATABASES  This  hot. 
new  technology  promises  to  put  pictures  as 
well  as  text  into  database  records.  We’ll 
look  at  the  products  representative  of  the 
various  turns  the  technology  has  tak- 
en— ^from  databases  made  up  only  of  pic- 
tures to  systems  that  incorporate  images 
into  your  MASE  III  or  other  database  files. 
One  system  even  makes  a database  with 
both  pictures  and  sound.  We’ll  explore  this 
exciting  concept  and  tell  you  how  well  the 
systems  actually  perform — and  more  im- 
portant , at  what  cost . OS 


P C 


A 

GOOD  STORY 
IS  WORTH 
REPEATING.. 

Especially  if  it's  about  your  product! 


Why  let  your  story  remain  hidden  in  a back  issue  of  one  of  the 
world's  leading  computer  magazines? 

Let  ns  take  your  article  to  its  highest  level  of  marketing 
potential  with  a reprint!  This  is  one  of  the  most  valuable  mar- 
keting tools  you  have  on  hand  because; 

■ It  represents  unbiased  coverage  of  your  product  by 
America’s  leading  computer  magazine! 

■ It  clearly  discusses  your  products  features  and 
capabilities! 

■ It  is  one  of  the  most  effective  ways  of  telling  your  story 
to  new  customers,  retailers.  Jobbers  and  distributors. 

To  find  out  how  you  can  have  your  article  or  review  elegantly 
reprinted  • • on  80  lb.  paper  stock,  in  4-color,  2-color  or  l-color, 
call  or  write  today:  Jennifer  Locke— Reprints  Manager; 
Ziff-Davis  Publishing  Company,  One  Park  Avenue, 

New  York,  NY  10016,  212-503-5447. 

* 'Minimum  quantity  500  reprints. 
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After  Hours 


GAMES 


COMPUTER  SCRABBLE 
SPEUSTHEWAYTOA 
TOUGH  GAME 


BYRUSEL  DE  MARIA 

Traditional  board  games  like 
chess,  go,  and  Monopoly  have 
already  inspired  successful 
computer  adaptations.  Now  add 
Scrabble  to  the  list.  Computer 
Scrabble,  from  Electronic  Arts, 
allows  up  to  four  players,  hu- 
man or  computer,  to  compete  in 
the  traditional  board  game. 
Computer  players  participate  at 
any  of  eight  skill  levels  and 
draw  their  moves  from  a 
20.000-word  subset  of  the 
Scrabble  Player’s  Dictionary 
(published  by  Pocket  Books). 

Game  options  include 
watching  the  computer  think, 
seeing  your  opponents’  racks, 
and  playing  against  the  clock 
(turns  from  10  seconds  to  10 
minutes).  You  can  also  ask  the 
computer  for  hints,  rearrange 
your  tiles,  exchange  tiles.  pa.ss  a 
turn,  and  save  games  in  prog- 
ress. 

Computer  Scrabble  displays 
a traditional  Scrabble  board. 
The  default  color  scheme  is 
rather  dull,  and  Electronic  Arts 
gives  you  no  way  to  liven  it  up. 
but  premium  squares  arc  clearly 
marked.  During  each  turn  you 
type  a word,  use  the  cursor  keys 
to  position  it.  then  press  D for 
down  or  A for  across.  Your 
score  is  calculated,  and  you  can 
accept  it,  ask  for  a hint,  or  try 
another  word.  The  computer 
will  challenge  words  it  docs  not 
recognize,  but  you  can  override 
the  challenge.  You  can’t  chal- 
lenge the  computer,  and  there  is 
no  way  to  challenge  a human 
player  after  the  PC  accepts  a 
word. 

Words  like  zoeae.  zoic,  and 
inkier  are  included  in  the  dictio- 
nary. but  .some  common  words 
like  slave  are  not.  The  computer 
will  make  .strategic  moves,  like 


gram  catching  your  every  care- 
less mistake,  you  can  turn  off 
your  opponent  in  favor  of  a hu- 
man partner. 

Although  dubbed  laptop 
chess  for  marketing  purposes, 
the  program  will  run  fine  on  any 
PC  with  a 3 '/2-inch  disk . includ- 
ing the  Personal  System/2  com- 
puters. 

It  works  on  any  laptop  with 
CGA-compatible  graphics. 

For  portable  play,  you’ll 
need  the  large,  backlit  screen  of 
theZcnithZ-181  Portable  PC  to 
take  advantage  of  Laptop 
Chess's  nice-for-a-laptop  3-D 
display:  the  IBM  PC  Convert- 
ible's small  screen  cramped  the 
3-D  display,  prompting  me  to 
toggle  to  Laptop's  also-impres- 
sive  2-D  display. 

Otherwi.se  nicely  designed. 
Laptop  Chess  has  two  major 
flaws.  First,  there  is  no  way  to 
display  captured  pieces,  though 
you  can  display  or  print  a game 
record  in  algebraic  notation. 
Second,  you  can  move  pieces 
using  the  cursor  keys,  but  find- 
ing the  cursor  can  be  a chal- 
lenge. Laptop  places  the  incon- 
spicuous cursor  on  the  square 
from  which  you  begun  your  pre- 
vious move;  unless  you've  got  a 
good  memory,  you’re  never 
quite  sure  where  the  cursor  will 
end  up. 

To  test  Laptop's  chess-play- 
ing ability.  I pitted  It  against 
Chessmuster2000.  arguably  the 
king  of  the  PC -chess  pack.  I 
gave  each  product  about  3 min- 
utes per  move.  Laptop  Chess 
certainly  djdn't  leave  the  field 
blushing,  but  Chessmaster  had 
a .slight  edge,  winning  two  out 
of  three  games. 

Despite  a few  problems. 
Laptop  Chess  is  a more-than- 
worthy  opponent  and  a lot  of 
fun.  It  should  keep  your  mind 
off  the  landing — and  the 
food — during  long,  cross-coun- 
try flights. 

List  Price:  Laptop  Chess.  $39.95. 
Requires:  256K  RAM.  3'/!-inch 
floppy  disk  drive.  Copy  protected. 
Mindscape  Inc..  3444  Dundee  Rd.. 
Norihbrtx)k.  IL  60062. 


CIRCLE  688  ON  HEADER  SERVICE  CARD 
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The  VersaBusiness'*'  Series 


Each  VBtsASuMEss  module  can  be  purchased  and  used  independently,  or  can  be  linked  in 
any  combination  to  form  a complete,  coordinated  business  system. 


VBtSAUDeaR"  $Ul.f6 

a a compM  accounUno  systeni  that  grows  as  your 
busaiass  grows.  VERSALtDGER-ll  can  be  used  as 
a Umpia.  personal  checkbook  register,  expanded  to 
a smiH  business  bookkeeptno  s^em  or  developed 
10(0  a laroe  corporate  gen^leoger  system  without 
anyaddnonal  loRware 

VEMAKCEIVABUS'  $99.95 

IS  a complete  mentHlrtven  accounts  recervabies. 
invorcmo.  and  monthly  statement  generating 
system  that  ke^  track  of  all  intormation  related  to 
who  owes  you  or  your  company  money 
VERS/^ArAaiiS”  S99.9S 

It  designed  to  ke»  track  of  an  current  and  aged 
. payables,  keeping  you  m touch  with  ak  mlormation 
[ relaM  to  how  much  money  your  company  owes 
I ' and  helping  to  manage  your  cash  flow 
\t  VERtATATROU'  S99.95 

I ' is  the  most  powerful  fully  automated  payroll  system 


available,  yet  easy  to  use  Keeps  track  of  an 
govarnment-reowred  payroll  information,  nstandy 
calculates  payroll  deductions  (in  every  state)  and 
prints  cheds  and  related  forms 
VERSAINVENTORY'  $99.95 

It  an  instant  access  inventory  program  that  giver, 
you  virtually  unfimited  storage  capacity  and  the 
comprehensive  statistics  required  to  make  all  of 
your  vtlal  inventory  decisions 


REVIEW$: 

OistnbutKin  of  the  VersaSenes  has  now  exceeded 
100.000  making  the  VersaSenes  the  largest  msv<. 
distnbuted  acmunting  software  package  m the 
world  Among  recent  reviews,  the  VersaSene. 
received  an  exceileni  ratng  m the  new  Addison- 
Wesley  rating  encydopedta  The  Versa^rie:. 
actual^  outperformed  competitive  packages  seUmg 
at  three  to  five  times  the  price 


ICOIdFUTtUCSCSI  MHownuneonoaun 

HU  Mauaiv  WWMWUrrMT  W7  4 ••4  4 MA  M«  MM 


^mphcMiy 


READY-TO-RUN 
APPLICATIONS 
PACKAGES  FOR 
LOTUS*  1-2-3’“ 
AND  SYMPHONY  ” 


THE  COMPLETE  BUSINESS  PAC 


The  frn  cucntul  modutn  for  all  tmall 
busmeues. 


• GENERAL LEDCER 

• PAYROLL 

• ACCOUNTS  RECEIVABLE 

• ACCOUNTS  PAYABLE 

• INVEfCrORY  CONTROt. 
The  Compkif  Buuneu  l’«c 


S99.9S 


All  the  ma^ur  functioru  lor  cvahulnn, 
ickction  and  mananenwiil  of  youi  mvctttnmt 
portfolio 


• PORTFOUO  VALUATION 

• BOND  CALCULATIONS 

• FUTURE  PRICE  PROJECTIONS 

• FINANCIAL  RATIOS 

• STOCK  MARKET  ANALYSIS 

• CASH  MARKET  FORECASTING 

Stock  Pac  $99  9S 


in  ,1  BUDGET  ANALYSIS  PAC 


Contami  a!l  the  rucnliah  lor  buamm.  home 
orprnonaluM 

• CHECK  REGISTER  CONTROI. 

• TEU;PtK>NE  DIRECTORY 

• MAIUNG  UST  MA.NACER 

• THE  Bt’SINES-VHOME  ACCOlffrTA.Vr 

• CREDIT  CARD  MANAGER 

• BANK  ACCOUNT  MANAGER 

Prnonal^Ruwnru  P«c  $99.95 


LOAN  APPLICATION  PAC 


Calculain  and  pnnU  all  mirmt.  nwrlMte 
and  uvine»  caknlalnn*. 

• LOAN  AMORTIZATIUN  SCMEU'LE 

• MORTGAGE-REAL  ESTATE  CALCULATION 

• CASH  FLOW  ANALYSIS 

• PRF-SENT  FVTIRE  PAYMENT 

• INVESTMENT  A-NALYSIS 

• LEASING 

l-oan  Application  Pai  $99  95 


For  accountantA.  invr>lor»  and  tmall 
busmtues  that  want  to  preaenl  profruionat 
statements  to  their  clients 

• BALANCE  SHEET  PREPARATION 

• COMPARATIVE  INCOMESTATEMESTS 

• FINANCIAL  RATIOS 

• CASH  FLOW  ANALYSIS 

Kudeel  Anahus  Pac  $99  95 


Performs  all  standard  IRS  Mcepted  drprtcia 
tmn  calculations  and  prints  professional 
reports. 

• DEPRECtATION'ACCELERATEDCOST 
RECm-ERY  .SYSTEM 

• STRAIGHT  LINE  DEPRECtATlON 

• SUM  OF  THE  YEAR  S DIGITS 

• DOirBLE  DECUMNC  BALA.NCE 

DepTrcialion  Pac  $99  95 


Eafh  of  Ifmt  Lotia  l-2-3!Siinvf>onii  adi-on  pafkagn  (onm  on  an  unprotertad dtiktttt  TV  user  may  moAff  ttnp  add-on 
packii^  hr /la  auwt  modi.  Each  patkagr  can  bt  utad  mih  or  wtihout  a pmiitT  HVn  and  mtb  a pmlcr.  theiaara 
pra'iJrd  arth  profassonof  fboAirip  prmfDoO  ssAicft  can  bt  customutd  to  moH  /V  nrodi  of  the  uter  Armptutlonontpanm 
carbpaHtagt  l■^4l^W3ew^nol^»tr^lrsa1lar^a^LawsOnl^o(l^n— Cory  UWW w a npaim* itmnw* W lows Oisiioanww Carp 


ICQIhRITROMSi  'y!gS™4,"®J5S>,“!? 


mSTAKT 

Busmiss- 


mSTAHT 

BUSmBSS  ' 


PROPERTY  MANAGEMENT  SYSTEM 


iniwurHOiiocs!  ssjsraiw'ysivs 


|.H0.«t.2iia  l4aa.l314M2  ‘ 


iCQihPUTnoiiixcs!  »a!?5K,?“jaw!s 

wkPMcsnw^iMMj^inwT  Mg9.)3l43U  -"S«K2Sf9; 


For  ATTORNEYS, 
ACCOUNTANTS, 
ARCHITECTS, 
CONSULTANTS. 
DOCTORS  and 
Anyone  Who 
Bills  for  Time 
or  Service 


Professional  Time 
and  Billing  System 


DramMM  •rMWtrweugpi 
tor  Any  ftoaoeMOTMt  teeie 
MW  tor  rkew  or  Servlop 
ThW  htow  Utof-Prtorsay 
PacMge  WW  OiKp«rtor?n 
ttour  Praia fst  tSme  and 
•MUiySyMm 


HROl’l  K 1 Y 
NU\,\t.l  ML.M 


smM  or  lorqp  apartment  fiuOdmgt.  commercial 
oAce  ouSdingv  warenousei  lecaN  stom. 
tmgie-lsmiy  nomes.  co-opt  or  condomratm. 

recreaoonalvenKies. 

penonWpropertyUor- 
aye  fat  iiiBes  or  any  other 
itmtar  rental  propmiei 


RUMHUIGWARE:  A 
nAmMePAKTIlER 
FOR  THE  SERIOUS 
COMPETITOR 


BYGUS  VENDITTO 
Let’s  sec.  Sixty-five  dollars  for 
a pair  of  New  Balance  shock- 
absorbing  running  shoes.  One 
hundred  and  thirty-nine  dollars 
for  a Gore-Tcx  all-weather  run- 
ning suit.  A few  dollars  more 
for  sundry  necessities,  like  a 
headband,  a sweatband,  and 
some  Ben-Gay. 

That  should  be  enough  of  an 
investment  to  get  you  up  an  hour 
earlier  every  day.  pounding  the 
asphalt  for  a few  miles  of  fit- 
ness. If  it's  all  crumpled  in  a 
closet  corner,  gathering  mil- 
dew, maybe  another  $80  invest- 
ment will  help. 

Runningware  with  Alberto 
Salazar,  from  Sportsware, 
promises  to  make  you  a smarter 
runner.  Lazy,  twice-a-month 
Joggers  can  use  the  program’s 
tips  on  training  to  keep  them  on 
the  track,  free  of  injuries.  Seri- 
ous, competition-minded  run- 
ners could  find  the  training  part- 
ner that  they  lost  when  they  left 
school. 

One  part  of  Runningware  is 
pretty  much  a series  of  carefully 
designed  log  books  that  tote 
workout  results  and  race  perfor- 
mances. It  will  analyze  the  re- 
sults you  post  in  various  ways, 
always  keeping  an  index  to  your 
performance  called  the  V02- 
MAX,  which  is  a number  be- 
tween 20  and  90  that  is  based  on 
the  amount  of  oxygen  you  can 
process  per  minute  per  kilogram 
of  body  weight.  It’s  supposed  to 
show  you  your  level  of  aerobic 
fitness. 

If  you’re  the  type  who  likes 
to  look  at  your  performance  in 
numbers,  you’ll  be  in  jog  heav- 
en. You  can  sort  race  results 
chronologically,  by  distance, 
pace,  or  by  V02-MAX.  You 


After  Hours 


Logsini  kcrVouts 


I trarl  of  overg  vorkout  I run,  done  so  for  the  past  14 

i^ear-  I write  doun  all  ii«ii  trainina  including  running,  biking,  weights, 
swmiing,  etc.  I break  workouts  into  their  coisponents,  too,  For 
eianfle,  in  a runnino  workout,  i light  list  how  iranu  nules  of  'j>arnnir 
and  coot'down.  and  tne  distance,  tiiv,  and  pace  of  the  hard  part  of  the 
workout.  I also  lention  weather  conditions  if  the-g  niag  hi-e  affected 
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Runningware  mixes  advice  with  a series  of  trtuning  logs. 


organized  by  the  progam.  Splits 
and  race  day  conditions  can  be 
tracked.  The  program  will  flag  a 
“Personal  Best”  out  of  your 
logged  performances. 

All  of  this  could  be  done 
with  a spreadsheet  and  some 
macro  programming.  What 
Runningware  has  going  for  it  is 
serious,  educated  advice  pro- 
vided on  three  separate  levels. 


Tips  from  a Winner 

Alberto  Salazar,  two-time  winner  of  the  New  York  Marathon 
and  current  holder  of  the  United  States  5K  and  lOK  records,  is 
working  his  way  back  into  competitive  form  after  missing  the 
past  3 years  with  a knee  injury.  At  the  age  of  28,  he  told  me.  he 
feels  his  best  years  arc  ahead  of  him. 

Because  Runningware's  structure  of  workout  logs  and  train- 
ing lips  are  based  on  the  University  of  Oregon’s  track  pro- 
gram— under  which  he  trained — Salazar  said  he  was  happy  to 
lend  his  name  and  experiences  to  the  PC  adaptation. 

He  wrote  his  tips  for  Runningware  after  the  pivgram’s  train- 
ing and  race  logs  were  finalized.  “1  looked  at  the  program  and 
wrote  tips  that  I felt  would  explain  to  the  user  why  these  work- 
outs are  going  to  help.  . . . I’ve  .seen  the  Oregon  Program  work 
for  hundreds  of  others  and  it’s  worked  for  me,  so  1 was  happy  to 
pul  my  name  on  it.” 

Salazar  said  the  program  is  “for  the  person  who  doesn't  have 
a coach — the  program  can  be  their  coach.” — Gus  Venditto 


can  graph  performances  by 
pulse  rate,  calories  expended, 
or  12  other  categories.  You  can 
even  keep  separate  records  for 
up  to  four  pairs  of  running 
shoes. 

Runners  who  are  just  trying 
to  keep  in  shape  can  keep  logs  of 
their  workout,  getting  an  idea  of 
whether  they’re  improving  or 
not.  Attention  to  heart  rate  sta- 
tistics will  give  them  the  great- 
est indication  of  how  running  is 
affecting  their  health. 

Serious  runners,  with  their 
organized  races  on  their  sched- 
ules. can  keep  separate  records 
of  race  times.  Performances  in 
miles  and  kilometers  are  kept 


One  level  covers  the  funda- 
mentals of  training,  explaining 
for  novices  the  terminology  and 
basic  practices  used  by  most 
track  coaches. 

Another  level,  the  physiolo- 
gy of  running,  gives  about  250 
words  of  sound  advice  on  28 
different  topics,  ranging  from 
length  of  stride  to  the  anaerobic 
threshold.  It  is  derived  from  the 
theories  of  William  Bowerman, 
onetime  head  coach  of  the  U.S. 
Olympic  Track  Team  and  coach 
of  thr^  NCAA  track-and-field 
championship  teams.  There  are 
some  familiar  homilies  but  also 
some  fascinating  discussions  of 
running  problems.  I,  for  one, 
never  knew  the  difference  be- 
tween a stitch  on  the  left  side 
(eating  too  soon  before  running) 
and  the  right  side  (dehydration 
or  illness);  maybe  some  track 
coach  told  me  years  ago  and  I 
just  wasn’t  paying  attention. 
The  only  medical  advice  I recall 
from  my  track  coach  was  to 
“jog on  it.” 

World-class  distance  runner 
Alberto  Salazar  writes,  in  his 
own  words,  on  about  28  topics. 
How  valuable  this  section  is  de- 
pends on  whether  you  care 
ak>out  knowing  how  much  Sala- 
zar sleeps  each  night  (7  V2  hours) 
and  why  he  always  wears  socks 
when  he  runs  (to  prevent  blis- 
ters). It’s  advice  on  the  level  of 
an  in-depth  running  journal  in- 
terview. 

School-age  athletes  should 
avoid  taking  the  program  too  se- 
riously; tell  the  coach  you  think 
you  should  do  wind  sprints  to- 
day instead  of  distance  running 
because  your  PC  told  you  so  and 
you’ll  find  yourself  doing  SO  sit- 
ups  after  practice. 

Mature  runners  who  have  an 
eye  on  winning  more  than  a T- 
shirt  at  the  next  lOK  run  will 
find  that  Runningware  can  real- 
ly help. 

List  Price:  Runningware  with 
Alberto  Salazar,  $79.95.  Requires: 
2S6K  RAM,  DOS  2.0  or  later.  Not 
copy  protected.  Sportsware.  2533 
Pimlico,  West  Linn,  OR  97068; 
(503)650-0605. 
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disk  each  month  delivered  to  you . . . 

packed  with  programs  for  your  PC. 


' DISCOVER  UPTIME.  You  deserve  the  best  from  your  PC. 
Have  the  best  and  save  the  most  with  UPTIME. 

You  deserve  value.  We  make  it  easy  and  inexpensive — 
a disk  each  month.  At  UPTIME,  we  believe  in  value.  Thai's 
why  each  month  30,000  people  like  you  enjoy  a disk  packed 
full  of  programs  and  information. 

Make  life  easier  fr  get  the  most  from  your  PC. 

Organize  your  life  and  be  more  productive  with 
home  management  and  finance  programs. 

Have  fun  learning  with  educational 
programs.  Relax  with  games  and 
adventures.  You'll  find  busi 
ness,  utilities  &•  more! 

It's  amazing  just  how 
much  comes  on 
every  disk. 


Eight  programs  and  more  on  every  disk. 

What's  the  opposite  of  "downtime"?  It's  UPTIME, 
of  course.  A disk  each  month,  delivered  to  your  door. 

It's  easy,  inexpensive  &•  fun.  Too  good  to  be 
true?  There's  more!  Each  monthly  disk  reviews 
the  latest  software,  hardware  & peripherals. 

Subscribe  now  and  save.  You  won't  be- 
lieve the  low  price!  Satisfaction  is  guaranteed 
or  your  money  back.  Make  the  very  next 
UPTIME  disk  yours.  Fill  out  the  coupon. 
For  immediate  service,  call  toll-free: 

1-800-437-0033 

anytime,  day  or  night. 
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ANTHONY  DIAS  BLUE  WINES  ON  DISK: 
WINE  SELECTOR  NEEDS  MORE  TIME 


BY  JOHN  C.  DVORAK 


Anthony  Dias  Blue  Wines  on 
Disk,  from  Paperback  Soft- 
ware. sounds  like  a 3316  rpm  re- 
cording of  a guy  who  complains 
all  the  time.  Actually.  it*s  a 
large  database  of  wine  informa- 
tion packaged  in  a so-called  ex- 
pert system  that  is  awkward  and 
slow. 

Blue,  a notorious  restaurant 
reviewer  in  New  York  and  a 
wine  writer  for  a number  of 
ntaga/ines,  keeps  tons  of  tasting 
notes  in  dBASE  III  files.  The 
most  up-to-date  and  universal 
notes  were  moved  over  to  this 
disk  and  turned  into  a wine  se- 
lector. The  Idea  Is  to  help  you 
pick  a wine  to  go  with  just  alx)ut 
any  meal. 


A Taste  of  Vinegar 

Thank  goodness  you  don't 
have  to  use  it  often.  The  expert 
system  is  plagued  with  awk- 
ward. unnatural  commands.  For 
example,  at  the  bottom  of  one 
screen  it  says  "Enter  to  Go 
On — END  to  Complete."  It 
doesn't  work  that  way.  What 
you  really  have  to  do  to  continue 
is  hit  the  Return  key.  then  the 
End  key.  This  software  relies  on 
the  End  key  as  the  Enter  key. 
It’s  an  uncomfortable  and  both- 
ersome interface  done  only  to 
accommodate  multiple  .selec- 
tions on  a screen  menu.  The  En- 
ter key  .serves  mostly  as  a key  to 
tag  selections.  There  are  better 
ways  to  doit. 

Another  irritant  is  the  inabil- 
ity to  do  any  meaningful  sorts, 
something  one  would  expect 
from  any  database  software,  let 
alone  one  fronted  by  an  expert 


system  (especially  with  80K  of 
leftover  space  on  the  disk).  If 
you  want,  forexample.tolist  all 
the  cabernets  by  quality,  you 
can't  do  it.  It  lists  in  the  order 
found  in  the  database  and  that’s 
that.  Since  the  w ine  files  appear 
to  be  standard  dBASE  files,  you 
could  figure  out  the  fields,  ex- 
port the  data,  and  use  another 
program  to  extract  the  informa- 
tion. 


A Bunch  of  Grapes 

But  Blue's  large  database 
makes  the  program  worthwhile. 


It’s  excellent.  My  only  com- 
plaint was  his  exclusion  of  com- 
mon and  interesting  varietals 
such  as  Ruby  Cabernet  and  Car- 
ignan  (not  to  mention  the  hybrid 
grapes  of  the  East  Coast)  while 
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manner  of  sports  simulation. 

trivia  competition,  and  arcade 

ANTHONY  DIAS  BLUE 

shtKM-’em-up. 

WINFLSON  DISK 

In  After  Hours.  PC  Maga- 

Making  the  right  choice 

zine's  editors  will  turn  the 

same  critical  eye  on  leisure  at- 

RUNNINGWARE 

tractions  that  we've  used  on 

Head.s-up  training  program 

spreadsheets,  word  proces- 

sors.  and  other  office  tools. 

COMPU  lER  SCRABBLE 

We'll  show  you  a world 

Sharpen  your  word  skills. 

beyond  Space  Invaders:  self- 

improvement  techniques. 

LAPTOP  CHESS 

programs  to  help  your  chil- 

Squeeze  in  a good  game. 

highlighting  the  screwball 
Chancellor  grape,  which  no- 
body has  ever  heard  of.  To  look 
at  his  grape  list  you'd  think  that 
the  Chancellor  grape  was  as 
common  asZinfandel.  until  you 
find  he  lists  only  one  lone  Fin- 
ger Lakes  winery  that  makes 
wine  from  it.  Obviously  Blue 
liked  the  stuff. 

The  gimmick  of  the  software 
is  that  you  can  describe  a meal 
and  this  expert  system  will 
choose  a wine  for  you.  It  d(x;s 
the  job  adequately  but.  let's  face 
reality,  it  doesn't  take  a com- 
plex and  consequently  sluggish 
expert  system  to  chiwse  wine. 
My  advice  is  to  buy  a book  on 
wines  and  read  about  what 
foods  go  with  what  wines.  It’s 
something  everyone  should 
know. 

Anyway.  Blue  has  uncov- 
ered more  than  a few  "finds.” 
and  since  wine  is  so  expensive, 
this  program  will  guide  you  In 
ways  that  will  surely  save  you 
enough  dough  to  pay  for  the 
software.  For  this  reason  I can 
recommend  it. 

I.Lst  Price:  Anthony  Dias  Blue 
Wines  On  Disk.  S39.95.  Copy 
protected.  Paperback  Software. 
2830Ninih St..  Berkeley. CA 
94710:  (415)644-2116. 
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Extraordinary  new  Printer  Mufflers. 
Peace  and  quiet  for  as  little  as  $5995  . 


the  perfect,  inexpensive  solutions  to  noisy  printers.  Molded 
trom  durable  high-impact  styrene  and  lined  with  sound- 
absorbing foam,  they  reduce  printer  noise  by  7596  to  85%! 

The  Printer  Mufflers'  sturdy  lids  not  only  keep  noise  in 
they  keep  dust  out.  And  they're  transparent,  too.  After  all ' 
printers  should  be  seen,  even  when  they're  not  heard. 

Available  in  two  sizes.  The  Printer  Muffler'"  80  ($59  95) 
nts  most  80-column  printers.  The  Printer  Muffler  132  ($79  95) 
fits  most  wide-carriage  printers.  Add  our  Printer  Muffler 
Stand  ($29.95)  to  raise  both  your  printer  and  Muffler  for 
handy  paper  storage  underneath. 

The  Kensington  Printer  Mufflers- just  two  of  the  many 
ways  we  make  computing  easier.  For  more  information  or  a 
dealer  near  you,  call  (800)  535-4242.  In  NY,  call  (212)475-5200. 
Or  write  Kensington,  251  Park  Avenue  South,  NY  NY  10010. 
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C 1987  Kensington  Microwarc  Ltd 


Keyboard  Slideaway  $49.95 


“Best  Buy”  Only  $9.’® 

Curtis  5)4  File,  50-Diskefte  Organizer. 


The  Curtis  5'k  File  protects  and  organizes  up  to  50  5'Ia'' 
diskettes  and  costs  only  S9.95.  The  bronze-tint  snap-lock 
cover  protects  diskettes  and  data  from  harmful  dust 
and  debris.  Adjustable  dividers  and  color-coded  labels 
let  you  arrange  your  diskettes  any  way  you  want  for 
easy  access. 


The  Curtis  5'h  File  has  a special  outside  shelf  for  three 
more  working  diskettes,  a sturdy  built-in  handle  for 
portability— and  the  famous  Curtis  Lifetime  Warranty.  Keep 
diskettes  clean  and  organized,  find  them  fast,  and  keep 
your  desk  free  of  clutter.  The  Curtis  5Va  File.  It's  another 
"Best  Buy"  from  Curtis— the  expc-rts  in  accessories. 


Curtis  products  are  available  nationally  from  leading  Dealers,  Distributors,  and  Retail  Chains. 

In  Canada:  Micro-Computer  Products,  P.O.  Box  235,  Ajax.  ONT,  Canaoa  L1S  3C3,  (416)  427-6612 


Bronze-tint 
snap-lock  cover 
opens  easily,  keeps 
diskettes  free  of  dust 
and  debris. 


Adjustable  dividers, 
plus  color-coded  labels 
for  customized  filing 
and  fast  diskette 
access. 


For  the  Curtis  dealer  nearest  you  call  (603)  924-3823 


M*rHif*cturtng  Compsrry,  Inc 

CURTIS 

305  Union  Street.  Peterborough.  NH  03458 


Organizes  up  to  50 
S’A"  diskettes  inside, 
holds  3 more  work’ng 
diskettes  outside 
Organizes  important 
data,  keeps  workspace 
uncluttered 


Rugged  built-in  handle 
for  safe,  easy  transport  ’ 
of  diskettes.  Anti  skid 
foot  pads  won't  scratch 
your  desktop. 


Lifetime 

Warranty 


